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FOREWCiRD 



During the period of May -■ October, 1974, an International, Exposition on the ' 
Environment, EXPO '74, was held in the city of Spokane, Washington. Because of 
its environmeiital theme, and as part of our public service effort, the Institute 
for Environmental "Studies at the University of Washington was intereste'd in pro-^ 
viding some. erivironmental^contribution to the fair as well as assisting Spokane 
in its efforts.. This interest 'Vas. realized early in 1974 when.it was learned 
that a series of internaiiona - environmental symposia was planned, and that the 
U.S. Environmental Protection Agency was, willing to help support this effort ' 
through a grant to be administered , by the University. 

The grant was received, and partial^ support was provided for three EXPO. '74 \ 
sponsored symposia,, a^ well as full support for one symposium to be sponsored by 
the Institute: 

"The Dilemma Facing Humanity", May 1974, EXPO '74 

i "Environmental Accomplishments to Date: A Reason for Hope", 

July ig74, EXPO '74 , 

. "Creating the Future: Agendas for Tomorrow" , October '^74, 
EXPO .'74 . . ^ ^ ' \ 

"Learning for Survival, ^ Symposium on Environmental 
Education and Water Qual ity for the Fut ure", 
October 1974, University of Washington 

Financial as well as planning Support for the Learning for Survival Symposium 
was provided by staff of the Environmental Protection Agency; and the Battelle ^ 
Memorial Institute,^ through the Battelle Research Center and the^attelle Pacific 
Northwest Laboratories, Ri.chland. The Advisory Commi^ttee listed elsewhere 
assisted in planning for the Symposium. ' X \ . ' 

^ There were three principal thrusts of' objectives , aY\^with related interests, 
that were incorporated concurrently into this Learning for: Survival program. The 
largest portion of the program was developed for those in^rested in des-igning < 
and finding methods for ioiproving environmental education at a^ll levels and stages 
of learning; professional educators, civil servants, elected officials, industrial 
hepresentatives, students and citizens. Water quality, as an. example of environ- 
mental concern^ helped by providing a unifying theme. Special sessions on water • 
quality education were .held concurrently. and specifically for member^ of , the EPA 



.'Advisory Committee on Water Quality where attendance was open .to -all syrnposium 
; participants, / . 

Additional special sessions were held. for educators involved in a National 
\ Science Foundation supported grant through the University on the management of « 

large-sci%1e interdisciplinary research projects , where the improved, management 
. 6f environmental research is 'one of the principa> area^ of concern. Additional 
financial support to participants was provided by ^PA for the WateV Quaility 
\ ' Advisory Eommittee and by the NSF grant for itsp^rlici pants , Key planning , 
* assistance' for these;>co,ncurrent sessions was^^Ven by Robert Ruhl and- Bernard 

Lukco of ePA, and^Donajld Bevan ancl 'BriarKMar and Donald .Baldwin of the Un^'versity. 

The symposium was succers"fur'in^ meeting i.ts object! ves , thanks to the. Advisory 
Committee, the planners^ of the concurrent'^essions and the participant^. We hope 
that readers' will . find these proceedings of valufe in developing and conducting 
their environmental study programs. , ■ ' ^- • . 

. ' . ^ Robert 0.. Sylvester 

. , Director 

. Institute for Environmental Studies 
\ . - /University of Washington' 



- i' - * : EDITQR'S-fPREFACE /. •/ 

f ■ - • • ■ , ' 

a • . . V \ 

These proceed! ngs\are a record, ^mewhat condensed, of what 'took p1^ace__at 
'the symposium. The final 'programn's incorporated in the table of contents; 
.'Because of the- many concurrent sessions,, nb, one participant could atten^ all of i 
the ^symposium; the proceedings now provide thaf' opportunity . ■ ^ • '' * ' 

Papers as submitted by speakeri are included, and edited transcripts are . \ 
used where manu^urtryt^Hr^nrcrt-Bvail^tl e^ ■ The en^ symposium was-tape 'recorded^, 
except for a few instances where recorders failed (to our regret)/. Where material 
is'based on transcripts, we have done our best fo capture the ptent'of the 
speaker. No^attempt has Ipeen made to bring facts up to date. 
• In the case of f,he discussions, among paneV^^ts and participants, we have^- 
'-tried to capture ^the^lflaVor witltodf verbatim transcription. Rel evahc^ -useful ness 
and interest were ouc s^t^andards^ for including discussion, ratiher jthan consistency. 
Wherfe speakers could feadi.ly be identified, they have been. If any errorsxtjave _ 
been made 1n these idei^tifications ,we)'apologize. .SometitHes discussions thatx.ook- 
■plate at. various fimes during^ session have b^een consolidated. We hope that tlie 
fina-l 'result will , how^eVer, still sound Vaniiliar to those, who took part. . ' 

Responsibility formal! decisions regai^ding arrangement and inclusion of 
material rests with the editor. - -J 



*• ' ^ * . . Ana Widditsch 
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■ ■ * Session 1 

SETTING THE FRAMEWORK: 
A PHILOSOPHICAL PERSPECTIVE ON ENVIRQNMEt^TAL EDUCATION 

Ruth C. Clusen ' . . ^ . 

When I look back nearly 20 years tOs^the time when the League of Women Voters 
of the United States first decided to/undertake work on water resources, I real- 
ize how much has changed since then--from all perspectives. Laterthan some, 
but earlier than most, we realized the growing need for publia education and ac- 
tion on^a whole spectrum of reUted issues on the t^^tal environment. 

In the two decades sfnce we began on water resources we have come a long 
way--but not nearly far enough. -I speak not from the vantage point of what, 
should be contained in an academic curriculum specifically, although the 
League's long and close association with the academic, world has given us some 
insights into this. Rathei^^, I' speak'of what it seems to me the public needs to 
know in order to meet. the new environmental challenges. Perhaps this talk 
might be more aptly titled, "What citizens need to knO^T that. the books don't 
tell." I hope you find in it some assistance, based on broad experience, in 
seeking answers to how^-feest to "learn <fand teach) for survival" in the next 20 
years.. . . ' 

There kh'^ so much we did not know whea it all began (and I use "we" to mean 
concerned citizens, not just the League). We did not, for example, fully com- 
prehend the dimensions of environmental proTilems or that it was Impossible to- , 
look at water resources management. Or at air quality, ''-and not solid waste rfian- . 
'agement, and l^nd-use planning. We gave only lip service to the- incontroverti- 
ble fact that,, as causes, social justice and pbllution abatement are notlnatu- 
ral allies. Nor did we really believe that physical problems ..are international.* , ^ 
Indeed there was even'a tendency to deal with them in this country on a communi- • 
ty or state-wide basis. * . 

, We did not realize how much we needed to know and that a lot of it we could 
not get simply from the media and. popular pieces, r^o one told us that wt had 




_ * 

Ruth C. Clusen, of Green Bay, Wisconsin, is President of the League of Women 
Voters of the United States,, having served on the League's national board since 
1966. She was an official observer at the United Nattons Conference on the 
Human Environment, in Stockholm, June 1972; is a member of the Environmental 
Protection Agency's Technical Advisory Group on Wastewater Treatment, and has 
been" an environmental consultant" to matiy other agencies and groups. 



to be not only envlromnen tali sts but engineers, lawyers, economists-and, most 
3f all, politicians. We sVllied forth, secure in the knowledge that our"cause 
r^as jiist—to tackle industry, business, government, and an apathetic and unin- 
formed public-armed only with a few basic facts and figures and a crusaderjs 
zeal. We naively believed that if we could just drouse and inform the public, 
make sure that decision-makers really understood the problems, they would see 
the light. What amazes me now is not that we accomplished so littl e-but that 
W6 gained so much, with so little ammunition. 

Obviously circumstances have changed and with the change corned a new and 
deeper realization of the kind of environmental education essential to sustain 
some of the progress- made and to move forward again. This understanding, I 
think, is the" true challenge of "learning for survival "—the theme of this con- 
ference, ^'therefore, I should like to suggest to you some of the things it seems 
to me we. all need to perceive, whether we are professional or layman, student or 
teacher, if we are to survive. - — 

In the last half of the 70's, I see at least four basic concepts which are 
absolutely essential in helping people t6 cope with a changing environmental 
climate. Wi th no particular priority these are: 

I) understanding of the relation between economics and enviror* ntal 

needs; \ ■ ' ' ^ 

,2) sophisticated knowledge of legislation, including regulations, 
guidelines, standards; • 1 

3) more emphasis on improving 1:he urban environment; 

4) a global view of environmental problems* 

- As we look back over the pa^t 18 months, there cart'bejittle doubt that en-^.. 
vironmental programs have become the scapegoat for both rising inflation and 
the energy shortage. Those who work "for improved environmental quality can't 
possibly parry- the attacks on government or private" programs without .a prag- 
matic understanding of the close; relationship between -the environment and eco- 
nomics. It is not enough either to stubbornly maintain there is f;o correlation, 
0/ to have only a Superficial' knowledge. Jn fact, economic effects are. where 
the actiOrt i^ now. ^ Regression or progress depends on our ability to cGjje with 



economics. 



I find reassurance in a recent statement by Environmental Protection Agency 
Administrator, Russell Train, that '•Environmental expenditures are not a signifi- 
cant factor iyi the present inflation and are, not to any significant .degree 
responsible for the capital squeeze." He also • oted that all available evidence 
suggests that the benefits of pollution control expenditure far exceed their 
costs. According to the Utest Chase Econometrics Associates forecasts pollu- 
tion control programs will cau^e an average annual inflation rate of about' 0.3 
percent for the period 1973-78 and an average annual rate of 0.2 percent for 
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\973r82. The Chtise Study also forecasts' that between 1973-82, pollution control 

.Will result in a negligible average increase in the rate of unemployment.. 

Nevertheless the pracess of environmental budget cutting goes on. In 
Congress a pending bill that would reduce EPA's fiscal '75 operating budget 
to $642 million from the $672 million previously authorized seems destined to 
pass both Houses. This cavalier attitude, plus the long impoundment of 'funds 
for waste water treatment construction, lays bare the unconscionable attepfipf^o^ 
reverse or delay programs endorsed by mdst of the Congress and a large" part of" 
the public, o , ' .\ . • 

Over the past few. years there has ^r^own a general recognition of the impor- 
tance of economic analysis in the development and implementation of sound 
environmental policies. The essence of the economists ' message .is that any 
good$ or sei^vice; whether a new automobile or cleaner air, costs something. 
Having decided that envirorimental quality is a valuable goal , we now have to 
decide more precisely how much we want,«how we Will pay for it and who will 
pay for it. Those decisions, -especially in a complex economic situation, often 
require complicated analyses involving difficult trade-offs, A. sound back^. 
ground in estimabdng cost effectiveness irf relatior\,;to goals is now more essen- 
tial than ever to el^vironmental education. ' . , • , ^ 
The Second factcJr which spems to me imperative is the capacity to undertake 
a more thorough and comprehensive- look at legislation, and to go beyond authori- 
zation to implemerltatipn procedures and executive and administrative orders. 
It is no longer enough to be involved only in the^ passage. of legislation. Laws 

• tend to be written i\ general language; standards apd^^^^^ulations are^ detailed.^ 
Guidelines fop thti; ap^ication of the law may enhan^^^^duc'e* or modify its 
original intent. If peb^e concerned withi envir^^^Wl issues cease their 'ef- 
forts when laws are passed, the real gut /ssueji^^llpe de'^ided by others. . • 
. We must 1earn-to deal with proposed r?Ll e^pJ?T§ , how and >/hen to have most 
effective input, how and when to react most^'in^lli.gently to criteria and , stan- 
dards, and to environmental impact statements;^ The latest addition to 'the li^t 
. .is the "inflation impact'^ statement, which is- now, by order of the, President,^ 
to be attached to ^ny new regulatory proposal from the Executive Branch. %6 
-will watch that other values, non-economic ^ will receive equal weight?, Who will 
be prepared to analyze inflation impact statements J:o^ a^certajn their true 
relevance and meaning? ' • ., yj'' 

There was a time when the League of Women Voters used to tell it/ cbnstitu-^ 

, ency that they need not be experts. to appear at hearings. We were given to say- 
ing that citizens should learn the basic information, decide what they wanted,^ 
and go down and testify'. It worked then--but it won't work. now. The changing 
nature of the governmental role and the great body of enVirohmental legislation 
'passed in 4:he last decade make it necessary. for- citizens to do much more than 



meike general statements. Nowwe'rieed to understand technical terminology, to 
know if a degree of difference in temperature standards represents degradation, 
to analyze and select from many/ legislative proposals those that will really ac- 
complish our goals.. Now to be really effective We must know more and follow 
through the entire process./ . 

One of -the growing gaps'in nfost environmental education curricula seems to. 
be the artificial separation of traditic^Ral natural -resources courses from 
urban-oriented planrjing courses.' Americ^^ns have, been very slow to grasp that 
physical environme'nt means both natural and human jind that. when We speak of a . 
"quality" environment we have to be talking^^ about urban areas, too, .In the real 
world of city planning and natural resource ^management, this is recognized more 
often in the breach than in the observance. yFor the most part. city planners 
Still plan for urban areas, and natural resources managers still concentrate on 
opeh space', preservation, ,pol lution abatement and recreation, with only .an oc- 
casional foray into each other' s terri tory. ' V 

Two. of the most important environmental facts of life are that 12 percent- 
some, say 22 percent--of the population of the United States is poor, and that, 
by.and large, the poor are getting the worst of it as far as environmental pol- 
lution is* concerned. The nation's poverty area's h.ave their own discouraging 
•environmental characteristics, and the urban poor are trapped in them. Of • 
course, legislation and technical assistance programs dealing with air and ^ 
water pqHuti on, noise,, workers' safety,' toxic substances, rats, etc., can.and 
have helped' to alleviate some of the' environmental ' de^gradati on of -the poor. 
Nevertheless, the poor don't see themselves as involved in environmental con- 
cerns, and. iV)ner city people" liav.e a' feeling of hopeles^sness aboul: constructive 

change. ' \ > ' ' ' ^ • / 

One of the greatest cojitributi ons which en v-irojf^mental education could make 
would-be to focUff on"Jhow to identify and suggest solutions for urban- areas 
where there is iitt)le.or no awareness of physi cal/ environmental danger^ and 
where there is antagonism toward .those who choosj^ the urban environment as 
• their cause. Urban dy/ellers do not identify wiVh environmentalists; tjiey don't 
see their unheal thy is'iirroun dings as environmental problems; they are unaware or 
frustrated by the seenfi^ngly insurmountable HifYiculties of getting^a handle on, 
the funds and advice needed to help them. VI ' , 

Environmental education must play a diffycult but vital xp^e in urban areas 
a role by no means fully -r-e^li zed as yet. , Much more time and effort must be 
^devoted to, showing an interest in and knowledge t^f urban environments' beyond 
the cosmetic and superfi cial attack now being made.. Senator Gaylord Nelson has 
suggested that poverty and pollt^tion Have "common roots". An education which 
largely Ignores those common .roots of ignorance and indifference does .so' at its 
own peril. , , . 
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To' broaderiv the ehvlroniiiental constituency in an urban age,' organizations and 
.institutions concerned about the quality of man's natural environment must seek 
and win the confidence, of the. urban power structure and of inner city residents. 
Environmentalists niust demonstrate how the relevance of their interests and 
skills can alleviate city problems. One of the basic truths which must be dealt • 
•w\ith is that enviipnniental ists cannot be effeptive so long as they seek urban 
environmental improvement in ways £hat penalize the poor for a situation they 
did not create. t 

Without adequate attention to and understanding of the tremendously complex 
urban environmental problems by those who are both perceptive and .informed, much- 
of the base of public support for environmental quality, whi.ch built up in the 
60's, will disappear in the 7.0^ s. 

Th'e late 60's and early 7u's marked a major turning point in the priority 
given to the environment on the international scene. Before theni environment- 
al protection received little attention- in- the domestic programs and inter- 
national relations of most' countries. International environmental cooperation* . 
v/as a rarity and agreement?" between nations to address sh^ared problems were 
virtually un|f.nown. As one decade became another ther^ was an explosion of 
environmental interest and activity in a number of nations. The i972 United 
Nations Conference in Stockholm stimulated a spirit of global cooperation which, 
continued this ye^r in conferences in Caracas on the Laiv of the Sea, in 
'jjucharest on Population, and will focus next month in Ronie on food. 

However, the aura of good will has been dimmed considerably by the events 
of last .winter and this summer. We must see the* possibil ity of world -wide- 
shortages and^ the* growing realization-<that cooperation is being replaced by com- 
•petition. The oil embargo of a year ago pointed out more clearly than words 
ever could both global interdependence and the growing use of resources as . 
"political weapons. ^ While international cooperation for envir.onmental protec- 
tipg still goes:dn/to some extent, it is unrealistic not to face squarely the 
fact that it is imperiled by the lack of a global. perspective toward the earth's 
resources . . . . * . • 

Environiijental ists did. not start the Arab-Israeli War or make us dependent.- 
upon Arab oil. Nor did they cause ^the climatic conditions that^frave brought us 
to the brink of a world-wide food shortage. . In fact, environmentalists have ■ ' 
warned for yeafs that the course we were pursuing would lead to. the situation '/ 
we now f^ace. Obviously we did not yell loud enough'or reach the- right ears , . 
or use trje most effective tactics--becauSe few governments, listened. How 
ironic itJ^ is that we who gave early warping should now be the villains of' the 
future we\ foresaw. • ^ 

• There We lessons to be learned from this'denigration. V/hetfier you belong 
to the "short-terjn" school- of thought which believes that tight^ing ourl)elts 



and voluntary conservcTtion programs win get us over the-hump, or subscribe to 
the "long. tern?" school which thinks the only hope lies in fundamental changes 
in life styles, is immaterial. What does matter is that in order to make prog- 
ress we need to work on both the demand and supply ends— by offering appropri- 
ate incentives, by institutional inventiveness, by education, by example- , 
setting— and from a global point of view: . 

Even as environmental improvement in the united States depends upon respon- 
sible institutions and adequate legal authorities , '^o is the same true in the 
international arena, although providing the infrastructure would be somewhat 
more difficult, there has been progress in creating institutions and a body of 
interna4:ional law necessary for global . cooperation.. New institutions have- 
been formed and old ones reorganized. The world community is moving; forward to 
adopt necessary legal authorities to control pollution', direct development" and 
preserve the world's heritage. 

Today ccmcentration on cooperation should t>ring forward the hard questions 
like the impact of environmental standards on the balance of trade and develop- 
ment of adequate cost data on the effects of economic growth oh -pollution 
abatement costs. Far from resolvtrbn"' are qye;stions about prospects, for easing 
^ food supply problems or for approaphing the limits to expansion of agricultural 
output. There is a growing demand in the United States anrf abroad that the 
food problem be perceived and, treated as one that calls for world-wide coopera- 
tion rather than a bilatera/or internal adjustment. H9^)eful ly^the Food Confer- 
ence in Rome in November will point the way-not with rhetoric but with deeds. 

As with domestic resource problems, the most importanft force for inter- , 
national action is broad public demand. and interest/ The sooner we stop look- 
ing on the world's environmental problems in a nA'^% sense and focus instead 
00 the global resource shortage in the broadest sfins'e, the better the chance 
tffat v^e just mi.ght find solutions beWe we are .-engulfed by a rising tide of 

such crises . . * 

The energy crisis of 1973 seems- to have b^en replaced by the economic cri- 
sis of .1974, but both point up the hard choices we face betw^een alternative uses 
of our natural world, when one kind of exptoitatidn or enjoyment interferes with 
another, in some places choices between ^exploitation in genera] and environment- 
"^al integrity. . The purpose of education/should be to'hel.P us learn how to cope 
with hard choices with knowledge and ititel 1 igence. We do not need an environ- 

• mental education per se— we need an f^ducation in economics, we need an educa.- 
tion in social justice, we need a pbliti^ial education, we need a global educa- 
tion ^hich sees beyond pollution ^^nd. preservation.. The challenge to environ-" 

■ mental educators and citizens now 'is to meVge these needs, .and'many bther'ele- 
ments, into an education for survival in this^century and the next. The pro-, 
'^ram.for this seminar has recognised the necessity for an inter-disCiplinary . 
approach--more power to, you. • 

' ■ ., / ■ 6 " . - 



We hear a great deal nowadays about the importance of standing up and being 
counted on* a variety of issues.. Environmentalists cannot afford the luxury of 
sitting back and contemplating the progress of the past two decades--or of 
standing up and being counted on behalf of time-iested environmental causes. 
Over. 100 years ago, Oliver Wendell Holmes said, "I find the great thing in this 

. world 'is not so much where we stand, as Tn what direction we are moving .... We 
must 'sail sometimes With the wind -and sometimes against it. But we must sail , 
and not drift, nor lie at anchor." I commend this philosophy to you as you 

*'seek the answers to learning for survival 
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■ NOTES ON THE "NEW VIRGINIA": ' 
^ THE AMERICAN LAND IN PLANNING FOR THE F.UTURE " . \ 

David G. Barry 

The images of the American land, particularly those of the American' West, 
are complex and multi -faceted.. This has been so since the first European white 
men landed on eastern shores. They w,ere confronted by a new and strange 
environment, one which contained plants and animals never before known or seen 

in Europe tobacco, maize (corn), round potatoes, pumpkins. and squash, and 

"round-horned" elk, the jagUar, cougar, raccoon and opossum to name a few. 
These images have changed with different periods in our history, varying as pur 
information and experience wfth the American land have varied. Americans have 
alternately been seduced 'by the land in times 6,f apparent bounty and abundance, 
and^hrpugli ignorance, avarice, or misinterpretation, 'have been destroyed by it 
in times of over-exploitation, devastation, droiight and scarcity. Although 
such hard' times have bred bitterness, disillusionment and alienation from th'e 
land, our attention has ,a1ways returned , to it as a force which perhaps more 
than any other has deteriirined our personal values and images and given shape to 
that -Amep can culture evolving from our first colonial experiences. , 

. In the 1840's Alexis De Tocquevill e foresaw the eventual impact of the vast- 
ness of the American landscape on human experience and response. Caught up in 
the westward expansion and change as he; was, he recognised that the time would 
come "when one hundred and fifty million men would be living iri North. America 
all belonging to one family". The rest'he said "was iJncertain" . iFis.faiP- to 
say that De Tocqueville well anticipated the "uncertainties" that have resulted 
in our relations with the land, relations which will be under serious considera 
tion in the Bicentennial year, 1976, when 'our population wilT have well exceeded 
200 millioj} persons. ^ ^ .~ . 

Thoreau also, spoke with a deep concern for the American, land and the West., ^ 
"Eastward I go only by force; but westward I gorfree." This was' the man who 
said, "My needle is slow to settle,. . .varies a few degreed and does'rtot always 

David. G. Barry ts ^the Founding Chairma'n of the Washington Commission for the 
Humanities, a state-h^sed agency of the National Endowment for the Humanities, 
in Olympia, Washington.. H? was formerly Vice President and Provost-of The 
Evergreen State College, Olympia, and Dear) of the School of Science -and * 
Executive Vice President of California State University at San Jose. 



point due southv^est.' it is true, and it has good authority for this variation, 
but it always settles between west and south-sbuthwest. The future b'es. that, 
way to me, and the earth seems more unexhausted and richer on that side." 

Forty years later, the Englishman, Oames. Bryce,. carried the image still fur- 
' •. ther in. the American Corrriion weal th^ when he. wrote, "For the West is the most 
' ' important part of .America;' that is to say, the pant where those features which 
distinguish America from Europe come out in strongest relief." 

There was both myth and substance in these images. In the West djd lie the 
great vast lands of America. The image of the beautiful . "paradise garden" and 
■' ^ the myth of manifest destiny were the foundations on which the agrarian society 
' wa. buiU— first bn the eastern shores and j'n the South, then moving into the • 
Mississippi Valley and onto the Great Plains* and then leaping "across the moun- 
tains into the Valley of the Great SaU Lake; the Southwest; the valleys of 
California and the Willamette,' the Columbia and Puget Sound. .. .pressing beyond 
; the continental United States to Alaska and Hawaii. Only. now do these myths 
^ and /images come into perspective with the realization^that thsre are no more 
' free lands to the west. We have r:eached the ehd of our tether and must make do ^ 
wi th 'What we have. 

. *, . One of the f irst Ainericans to recognize the potential influence the land 
would exerf on Ai^erican cuUure was Thomas ^^Jefferson, He struggled to break ^ 
^. bonds with European images and wrote whatiWiTTiam Peden has called, "the most ^ 
important scientific and political book written 'by an American before 1785", 
Kotes M ol -ii^ilS^^ before De Tocqueville,- Thoreau and others 

spoke ipnthusiasticSny about the West, Jefferson, the Amerjcan ^environmental is tj 
had spoken his mind clearly. As we approach our country's^ Bicentennial , we 
^will see his views on land evef provocative and central in' the development of 
^- our culture. '-Jefferson raised many issues about the land and our nation that. 

remain unresolved. It .was his intention then (as it is ours today), -;..to 
, utilize knowledge of the past to remedy present injustices and to help prepare 
for a better future."' What greater meaning and purpose can there be 'for t^g 
American Bicentennial year than to reaffirm thrat commUment which^^Jefferson • 
. gave for 'the writing or his Notes on th£ « 
■ He began "with an "exact description" , of the boundaries of Virginia— the 
•largest state' in the Confederation—claiming territory close to one-third the 
area Qf the continent, .land later to be subdivided into numerous states. ^ He 
.estimated that the ^'boundaries include an area sornewhat triangular, of 121,525 
square miles, whereof 79,650 lie westward of the Allegheny mountains, '..and ^ ^ ^ 
5.7,034 westward of the meridian of the mouth of the Great Karihaway. This state' 
is therefore one-third larger than the islands of Great Br. tain and Ireland, 
which are reckoned at B8,35f square r^iles." Its size and extent alone vjkre 

o 
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enough to supply him with "an irrestible impulse into the vastness of the West. 

I' 

A' scant 15 years later Jefferson became the Presi.dent of the United States who 
aujt.horized and promoted :he Lewis and Clark Expedition, the fifst to penetrate 
the: wesbter'n. lands- and reach the Pacific shores. . / , ■ ' 

' ' Notes on the State of Virginia was a controversial, book because Jefferson 
expressed the Americ=in belief that in this new land man could test hi*s ideas 
about liberty and justice, hopefully ^to improve the human .condition. Jeffers'on- 
used facts as a means to an end. His work which beg^an witVan inclusive compil- 
atipn of data led to speculations on inherent social, political -and moral impli 
"cations. With an almost mystical belief in American destiny, linked with an 
amateur scientist's awareness- of the vast spaces arid the unexplored .natural 
resources -that this continent held.,' Jefferson concei ved"^^ the idea of ah "eiiipire 
of liberty". William Peden in his introduction to a 1955 edition of the Notes 
identifies some^of the continuthg human issues J'=*fferson; raised which were cen- 
tral to. the new and strug'gl^'ng nation and which remain central to the nation as 
we approach our Biceifitennia] : . 



in' his Notes on V 



rginia , Jefferson at one tinje or another 



a criticizes most of the vested interests of his time. He* attacks , 

the. assumption and usurpation of power by the rich, the p.'owerful ^ 
and the well born; the tyranny of the church;, the dogmas .of the 
schoolmen; the bigotry ^f the man on horseback; the enslavement 
of man by man; the. injustice of racial superiority. Specifi- 
cal ly," he questions such matters as the origin of 'shell (mollusg) 
formation^ rejects the, theory of. the universal deluge, and dis- 
agrees with the pontifical statement of -Buff on (the French zoolo- 
gist) concerning the degeneracy of animal lifq in Jhe new*world. 
Specifically, he argues .for' the need to educate all those who 
have the capacity to learn, regardless of their social <pr eco- 
nofnic status. Spqp'ifically , he attacks those legislators who , 
would overthrow a foreign king only to replace .him..with a native 
dictator. But his. ultimate goal - vyas -always essentially the same 
....the right of the individual to freedom and happiness^ under ^ 
just and equitable law. 

^ Mor:0)ver, holistic 'American environmentalist that he was, Jefferson count- 
ered th'e Count de Buffon's assertions that th^ American environment had a. nega- 
tive and limiting effect on all living things \j:hat it touched,' BUf ion: believed 

1. That the animals common both to the -old and new world, 
are smaller in the latter . - 

.2. That those peculiar to' the jnew are on a smaller scale. . ^ 

3". That those which have been domesticated in bcjth^ have '* ' 
degenerated in America. ' • ■ , ^, 

,v4. » That -on the whol'e i t (America)' exhibits fe^er species.. 



Method! cally, with carefully , prepared 'acts an.^^ analysis, Jefferson defended 
the* Anierican land and s-t Buffon's opinions aside. 

! !fe countered Buffon's derogating descriptions of Native Americans, highly 
complimenting the Indians! braveryNindustry , intelligence, capacity for family 
loyalty "and friendship, and dji^nity and eloqu.ence Hn aural history ard persua- 
sion. In defending'' the geographic dispersal of the Indian tribes iato small 
bands, he came close to identifying the .ecological concept of the "carrying 
capacity o15- tine land" which necessitates such'' dispersa\ i*n a hupping, society, 
but not in an agrarian society where intensified cultivation can produce more 
food. per acre. How&ver , ^thi s idea was nofc>clearly identified and understood 
until after the American Centennial Ye^r when tho ecological concept was given 
Xclearer shape and form by. Darwin and. the biologist Haeckel. Jefferson spoke 
crit^ically of early Ameri can. efforts to till the . soil when he said, "The indif- 
ferent' state of that.-ainonj us (agriculture) does not proceed from a want of 
knowledge merely; it is from our having such quantities of land to waste as we 
.please. In Europe the object is to- make the most of lahd , labour being abun- 
dant; > hereoi t iSi^ojnake the most of our labour, land being abundant." 

. Jefferson attributed the-bounty of the American land to a bountiful God." 
The continent was:>*targely unexplored and where it was settleo, the main .images 
in the landscape were the result;s of t!je work of the Creator: weather^^ animals 
plants, soi/)s, minerals an-cl flowing waters. The power man needed for his Work 
■ came fT'om the^horse and the waterfall. Eventually, With the advent of the 
machine and indus triali2:atMon, the transplanted'European caused displacements 
'in the Jeffersonian world of agrarian nature by the creation of his own 
environments from steel., concrete and plastic, ^- - 

However, before that transition occurred, the values held by an a'grarian 
society led to a confrontation with those'Of the Native Americans,- The values 
of the former found their authority i n .bibl'i cal, assur ances that Chri stian Man 
was*. a creature saporate from nature vested with the potential for dominion. ■ 
through'^Manifest Destiny ovei? all things on earth; in contrast, the values of 
the latter were derived from the resi^duar'wisdom- of generations of life experi- 
ence that recognized man -as ■ a creatpre. among creatures, as a part of and ■ 
responsible to^natural cycle^ cxf events in/the^ ecosystems* of the American 

landscape. ' /-.^ r, " " , ^ 

T^e .differences in fifst'assumptfferis and points of v.iew of the Native 
Ani€]riQanvred man and the white man toward* the American land^had dilferent 



*' A? used, in -this paper an ecosystem.!'^ a recpgnvzable, coherent unit of the 
landf'cape composed of living things: plants;- animals; and man; environmental' 
facturs: climate; temperati^e; earth; air: and water; aCrd thei.r interactions' 
.One upon theu other over timeV . . 



.:orr,o-;jiiefKt*i in,,fMpu^'') ^^t.' turm and thf^ action of their Myes and cultures, 
line difference was sUti^d ;;learly by .John Quincy Adams in 1^20 when he said of 
the Im^ians, nheir cultivated fields, their constructed habitations, a space of 
ample SuVficiency for their subsistence, and whatever they had annexed to them- 
s^jlyes by personal ^abor, was umipubtedly by the law of nature, theirs. But 
what Is the right of a huntsman to the forest of a thousand miles over which he 
has accidentally rantjed in quest of prey?" (Prom History of the' People of Ic^^, 
by Cyrenus Coiy) 

Adans' question was rhefofical. He ii>d not seek an answer. The question 
implies a fundamental difference in view between the red and the white men, ^ 

• hunters and banners. The hunter was part of a dynamic ecosystem which requirepi 
hundreds, .tfven thousands ^ofjquare miles to generate adequate food for self and 
family. Adams* V3ew«was that .of the agriculturalist, the husbandman from Europe 

^where "by definition" man "possessed'' the land and "used" the land, forcing TiTs 

^ will through intensive agricul ture lupon the natural ecosystems. ^ 

These alternative definitions and understandings defined differences in 

' assumed "hugian rights*' which later led' to extreme confrontation between the red, 
man and thp white man in the American land, each considering the other to be 
mistaken and unyielding as he pressed his point of view. Extending the argument 
of -lohn Quincy Aaams, it . would follow that the processes by which the men from 
Europe, acquired thf lands from the Native Americans were apprppriate and just. 
According to the white man,^these lands were not "being used" in the sense of 
Luropean'^agricul ture, and as such were unclaimed wilderness lands, free and 
•*5vailable for conversion to support their own human needs. This fundamental dif- 
f*<?rgnce in viewpoint grew and became^a barrier to comrfiual cation, a barrier 
present even today. ^ , , ' 

Chief Luther Standing Bear of the Lakota tribe of the high plains ecosystem 
(called Sioux by the French) clarifies another difference in the thinking of the 
white man and the. red man when in his autooiography. Land ojf the Spotted EajjJ[e_, 

'he describes the attitudes of^the Native Americ"an toward the land: 

\ 

The earth was full of sounds which the old-time Indian could 
hear, sometimes putting his'^ear to it so as 'to hear more 
clearly. The forefathers cf the Lakota had done this for long 
V ' ages until, there had come to them real understanding of earth 

. ways, rt was almost as.. if man were still a part of the e?rth 
as .he was In the beginning. 

This attitude was the basis for the association of the Lakota hunting* cul- 
ture with the things of the earth, with the natural environment. 

From Udkdn Tankd (The Big Holy, the maker of the earth, sky 
and water) there can;e a great unifying life force that flowed 
'-■^ ' » • , * 
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M) wi thrv-i^m iM thinMs...»the flowers of the plains, blowing 
w1n*J&, rocks, trees birds, antinals, . . .and was the sa{t}e.fon:e 
■ trat had been breatned into the first inan; Thus all thinys 

were kindred and brou>:;ht together by the same Great Mystery. 

:,ucri 1 ha.}t a':i^unpt1ori about natural ea^systi^nt^ , when treated a^ a "real 
and 'active prTnupte% -supported a kinship of equivalency amonq all creatures of 
the eanh. ^,k.y and water, quite in contrast to the view of the white man who 
held "donnnion'* over all other elcfV.ents of nature. For^ the Indian, knowledge 
was inhe'-ont in alTthings. On the surface, this was a view similar to that of 
the early new l.nqland Puritan who studied Natural Theology that hf might bette> 
knr.x^the Creator, Tcnow the designer through the study of his design. 

iMit, there was a narked difference in interpretation. Certain extremes in 
tr>> -BaoV Mature ' were thoudht of as '^punishments" for man by the New England 
PurUin. For the *i itiN^e American, /'through study of the 'library of. nature' and 
Tfs boei^i: the\t'mes, leaves. (jr^M brooks, and the bir^s and animals^that 
Vured. aUke with u,, fhe storms and blassings of Earth, the Indian learned to ^ 
'rv^il }lk:uitf'-, Tne Mdtne Anierican considered -himself an integral part of the 
land fcuil^^:.. As 'Uandina Bear of the lakota puts i t : ^ , ^ 

never rnled at the storms, the furious winds, and the 
biHnq frostr> and snows. "To do so intensified human futil- 
Uy. "Stu v<^hatever came, we adjusted ourselves, by more 
ef*art and energy if necessary but without complaint, 
.-i- di^ not think of the great ofxen plains, the beautiful 
r/illtnq hills and.vwinding streams with tangled growth as 
"wild"" Only to the white man was nature a "wilderness 
and oniy him was the land "infested" with wild animals 
df'id^savaqe people. To us it was tame. Earth was bounti- 
ful and we were surroiJnde/d with the blessings of the Great 
My>tery. Not until the hairy man from the east came and^ 
with brutal frenzy heaped injustices upon us and the famy 
lies we loved was it "wild" for us. When the very anim^Ts 
■ of the forest began fleeing his approach, then jt was that 
for us the **wild west" began. ' 

X ' 

^/differing definitions led the red and jhe white men along different 
^tamJinq Bear said, "The Indian and the white man sense things differ- 
ently because the white man has put distance between himself and nature; and 
assun.in-i a lofty ^viace in the scheme of order of things has lost for him both 
reverence and understanding" of nature and the land around him. 

The white man came from a Western Christian tradition that defined the Wild- 
ness'^of Nature in contrast to the delicate beauty of the Garden of Paradise, 
lord Kenneth Clark in his work, Rni^s W£e jnio Ar^, describes the theme as 
•\...the beautiful subject of the enclosed garden, wheretQur Lady can sit on the 
ground and her Son play with the birds." At first the image of the Garden is 
very siiiall, only a symbol of an enclosure.. Later painter§ .treated the Garden in 
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■,\>'t r.» \n Mfilar jf' t ' h uti, 4. in the descriptions of Boccaccio anvi Albertus 
itfi;nu-i. Nature in the',*' images wa'. treated /ivmbo^ ical ly , the white man being a, 
creature ot the Paradise Garden, separated from the Wilderness and not viewed as 
pcirt ot the unified systems of Nature* .}efferson and later De Tocqueville ex- 
p,jr>^ tnl:. view to include the American land ai; a ".lardon", a wilderness to be 
ihapedjy hand and plow. 

Frederick Jackson Turner in development of this theory of the American fron- 
tier identified yea another difference in the thinking of the red man and the 
white man, and opened new paths for growth of social conscience. According to 
Tiirrier the white man wa^, a "European Colonial" who chose to remain a foreigner 
in a -.trange and wilderness land; he did not accommodate himself to the land as 
the red iT;an lon.j before had learned tu do. Robert Frost recognized this* too» 
and sugge^^ited the need for accommodation: 

THE GIFT OUTRIGHT 
The land was ours before we were the land's, 
she v/as our land more than a hundred years 
Before. we were her people. She was ours 
In Massachusetts, in Virginia, 
But we were England's, still colonials, 
Possessing what we still were unpossessed by. 
Possessed by what we now no niore possessed. 
Something we were withholding made us weak 
Until we found out that it was ourselves 
We were withholding from our land of living. 
And forthwith found salvation in surrender. 
Such as we were we gave ourselves outright 
J (The deed of gift was many deeds of war> 

To the land vaguely realizing westward, 
But still unstoried, artless, unenhanced, 
Such as she was, such as she would become* 

:.tindin9 Bear also speaks to thG distinction with equal eloquence: 

Indian faith sought the harmony of man with his surroundings," 
the other sought the dominance of surroundings. In sharing, 
in loving all and everything, one people naturally found 
measure of the thing they sought; while, in fearing, the other 
•r found need of conquest. For one man the world was full of 

beauty; for the other, it was a place of sin and ugliness to 
• be endured until he went to another world, th^re to become a 
creature of wings, half-man and half-bird. w .small wonder 
this inan could not understand the other. 

29 . . , 



The distinctions b(}..me clearer as the westward migration reached the 9Q't^ 
meridian and settlers were confronted by the arid great plains. The American " . 
pioneer was an agriculturalist accustomed to the ample rainfall of the forests 
east.. The plains were a land scarce in Water, of extremes of heat and cold, of 
• flat rolling surfaces where^ the winds blow constantly at high velocity, and 
where the sun shjnes brilliant and burning. It was the home of the Plains 
Indian with a culture adapted to this land over many generations. The Indian 
had acquired mastery 'over the horse before the white man arrived. The horse 
gave the Indian mobility and power both in the hunt and in Ijattle. He was 
described rightly as the "Red Knight" of the plains. In confrontation the white' 
man could at best get off thr^ee shots 1n a minute, two from- single shot pistols 
and one trom a rifle, whereas the red man, expert horseman that he was, could in 
that same time ride three hundred yards at top speed, hanging out of sight on 
his horse, and discharge twenty arrows. (From The Great Plains . ) _ 

As it was, late in the 19th century, the white man realized that the only 
wa.y to domirjate the Indian wa:S to disrupt the plains ecosystem through destruc- 
tion of the buffalo, his primary food source. As this was methodically accom- 
plished, the white man first pushed on westward across the plains to the Pacific 
West, later to settle an^ control the plains themselves. The definitions of 
relationships to the land did not change. The white man. merely displaced the 
red man and continued to dominate the land, remaining still a European in a 
strange and wilderness U.*/' ' ' • 

D. H. Lawrence, the European, left no doubt that Americansfwere still- Coloni- 
als, struggling to free themselves of European images, still struggling to find 
their "Spirit of Place" in the new land. -In a letter to Gilbert Seldes in 1923, 
he Spoke prophetically: ^ . 

But I feel about U. S. A. as I vaguely ifelt a long time, ago: 
that there is a vast unreal intermediary thin^ intervening 
between the real thing which was Europe and the next real 
thing. Which wilT probably be America, but which isn't yet, 
at all. 

Seems,' to me a vast death jiappening must come first. But 
probably it is here, in America (I don't say U. S. A.) that 
the quick will keep alive and c^tne through. . 

. ^ r 

As we approach the Bicentennial year, that "vast death happening" may well be 
upon us in the form of the energy and envirgnmentaL crisis, marking the end of 
. our colonization of a continent that had been assOmed to be of "unlimited domain 
and resources. The white man at long last has come to realize that he, like the 
red man, is ultimately constrai-^ed by the limits of his environment, and to ' 
extend his kind into the future calls for redefinitions and redirection of cul- 
tural goals in America to make them compatible with the ecosystems of the land. 
Only then will tne white man share with the red man a "Spirit of Place" in the 

f 
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American ]an(j\i(.apf»,; This will not' happen until each^of us has followed .Robert 
Frost and found. "our salvation in surrender" to the land. Then as well', the 
white mn ml} hav,e developed a feeling for the Ainericah land that will suppoA 
the "social conscience'' that Turner called. for at the turn of the century. 

As with Jefferson, we must seek " to utilize knowledge of the past to 

remedy present injustices and to help prepare fon a better future." / 



< 



Reprinted from Land and Pursuit of Happiness , a Bicentennial Anthology orig 
inally published in 197S by the Western Humanities Center of the National . 
Endowment for the Humnities at the University of California, Los Angeles. 
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DISCUSSION 



Question: T'd like to ask Mrs. Clusep how she would see the current politi- 
cal battle in overcoming such ideas as energy independence in, the coming years. 
The current administration seems to completely ignore .reality in this area. What 
is your experience with this? Politically, are these messages not getting 
.through? , ' . / , . 

Clusen ; It's a tough question. I wish I really knew. I do see it in a dis 
couraging way, is the easiest thing to. say, but that doesn't mean that we don'tf , 
have to go on trying. , i * . 

Why is the message not getting through? ' Because it is much easier and more 
comfortable for people to believe what they are being told, that we can and will 
become independent in 10 years. By the time the unhappy truth dawns on tl\em^ 
many of the incumbent officeholders who are pressing this point of view will, prob 

. ably. not be around to reap the harvest of what'thfey have sown. 

I guess .that I think one of the most effective Weapons is going to be avail- 
able in November. Question the, candidates. Don't let them get away with simplis- 
tic answers and the kind of rhetoric which avoids the real issues. And of course 
make tham live up to what they've said they will do. Stay on their backs, Remem- 
ber it when you go to the polls. It's the* handiest tool I know of right now, and 
every incumbent is running scared this time, because nobody knows what's going 
to happen and what the reaction will be to the .experiences we've just been, 
through. Press the parties, to make their candidates more responsible, in regard 
to the statements they make about the energy crisis and the, sltuatTon*' which we 
face. Challenge them /when they encourage you to think that if you just turn down 
the thermostat two degrees and dri,ye five miles an hour slower it will all go 
away. That's wishful ' thinking. But you know as well as I -do that a lot of the 
American public likes iio'be told that the problems can be solved relatively easily 
and without much sacrifice. And I don't think the hard truths have dawned 'on , 
most people yet. Tell your students, if you are a teacher, not to settle for 

'^this kind of response. \ ' • , 



Ann Widd.itsch, themoderator for Session 1, is the planner-coordinator of the 
Symposium for the University of Washington. \ 
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Question '^ To both speakers. You have both addressed subjects other^ than 
science and technology in dealing with the environment and environmental educa- . 
tion, Perhaps this isn't fair since it lies out of your field of interest, but 
dp yau see that science and technology will be the answer to ^11 our environ- • ' 
montal problems? , • . ' 

MjX- "fhe power- of science is neutral . The technology which results frpm 
scleniffis also neutral "it will be; us^tf for 'tho'se ends 'that "we ^decide, and . 
these dWisions will reflect the value systems that , we hold. And I spoke to 
^.some of the value systems that have been extant since %e beginning Qf- this coun- 
try and of how they have interplayed with the American environment. I think it's 
extremely important that we not just depend upon science and technology with a * • 
simplistic hope that somehow pr. other the valu^ questions will be'dealt with 
adequately there. We cannot talk about science and technology in the ^ntempo- 
rary scene When we're living with the v&lue systems which 'were generate in the 

■ 19th\and the 18th century in this country. They have to be brought Into focus. 
And .unless they're brought out and discussed in tUli sense, we will lack the 
holisticxpoint of view. 

I'spdke of Jefferson. Jefferson was one of the early .people that worked in 
American science, and he was effective. He produced new knowledge about the ' 
American environment, but he would not view himself- as a scientist-technologist • 
, He was as concerned for philosophy as he was rfpr anything else, and his Notei 

■ on the State of Virginia so reflects/ So I would argue that we must. have. an 
interdiscipl inary. approach tc^ this. And ^there are institutions that are doing 
this. ..For anybody that's interested, Lehigh University has a tremendous program, 
and bibliographl.c fog df material, in the whole area of the humanities and. tech- 
nology. It's a new e^rea.- Since about 1900 we've narrowed things,, we' ve^ special - 
.ized things down to the different disciplines s(^ much that we have a>m6st forgot- 
ten that the other areas. exist; and suddenly now, with a confrontation about the 

. environment as our previous speaker said (and I'm ready to endorse), we just 
can't deal with the'se problems through the approach of any" one discipline.- 

Clusen: The main reason* that I didn't talk about science and technology Is 
vthat this is what most current environmental .education is based on, and I was 
" t'r^iTig to indicate the other looks that- need to be taken, at environmental' educa- 
. tioh. You know, Americans have been worshipping on the altar of science and 
■ technology for nearly the liast century. I think there is no need to press this 

'kind of framework because it's there, it's happening, and What we need is. to add 
• other dimens^'ons to -it. In no way would I put this down, because, as I indica- 
ted in talking about hearings and' citi'zen action, we're helpless without the kind 
of scientific and technical information and background which scientist- c 
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technologists give us to* back up the values we have chosen. But let us get away 
■from the view that it can solve everythingi apd rapidly. It's only by moving be- 
yond that framework,' T think, that there is hope; but I "do not mean to downplay 
the very important role which both play in maintaining some kind of effective 
environmental program. . ' " * . ^ 

Question : I was wondering if we' could get the two speakers to comment on 
what they thought the. value of the other oner's perspective was? That is to say, 
Dr. Barry talked a lot about the nee^s^frTthe early American period for Americans 
to escape from European images, to develop ones more appropriate to this country, 
and in many ways now we find ourselves in need of developri:^ .some new image of 
what a society might be like Where we are more in tune^with\he world's ecosystem. 
And yet, 'listening to Ms. Clusen, the only perspe.ctive she has is crisis to cri- 
.sis to crisis , .when you're involved in a political fi^ht to gain one thing or 
another in each—it's a very short-term thing without. any image of the future. 
I'd like to hear each of you address whether the other's perspective is useful. 

Clusen : t think we were approaching -it in two different ways and bothi I 
think, are equally valid. 'My ideas are a short . term look,, I tend to think in- 
pragmatic, political terms. That's the nature ^of my job, and what I've been 
spending my time doing for the last 20 years : As far as environmental problems 
are concerned, the future is now. If we don't tend to our immediate crises and 
try to at least foresee the next one which is just over the horizon, there will ^ 
be little time to think. in deep philosophical terms about what willhappen next, . 
or whera we're going. - - • 

\ But- I think one of the. most valid things that Dr. Barry said is that .we must 
l6arn from history. He was saying, as far as I wj»s concerned,- thai all of this 
is for naught jf we haven't learned anything from past mistakes in the way we've 
handled the lan'S, in our attitudes toward it. I did address myself to the imme- 
diate things which I think we can do here and now as educators and as conceirned 
citizens to help us deal with our current problems because I'm afraid that there 
is not time right now to think that far ahead^" bOt I don't think they're mutual - 
ly exclusive. There's no reason tha.t, in the course of tackling our present 
prob.lems, we can't also be developing ^ different kind of image and .philosophy . 
about .the environment. That should always be oiir ultimate goal. 

Barry ; I agree fully. There's^no incompatibility, in- fact, there's full 
compatibility here. Let" me put it^this way. If you "^'attempt to meet theday-to- 
day decisions' in a political framework without a perspective of where you. as an 
individual hav^ been and where. yeru think circumstances .ought to move, what are* 
you doing? Yoii'rq just rearranging matchsticks without any sense of purpose 



whatsueyer. Thus I argue lor the larger perspfective. 

At the same time,- however, one does nqt dare stand on the hi11 and make 
preachments about goodness. One has to become involved. This is the responsi- 
bility of citizenship in a democracy. And you need perspective here, so you 
know why youVe involved, and you're not just rearranging matchsticks, I would 
say, personally, that I thini^ Project Independence is a .very fine example of 
rearranging matchsticks without intonnation and .without the kipd of philo5.ophi-i 
cal. perspective th^at the country really nqeds. 
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THE PRESENT STATE OF THE ART IN UNDERGRADIIaTE 
-ENVIRONMENTAL STUDIES EDUCATION 

James R. Albers 

The history of undergraduate education in environmental studies is very- 
short, with very few programs as much as five years old, and most four years 
old or less. This is too short a time to come to any final . conclusions about 
the efficacy of these programs. So, today, I. will confine my remarks to a 
description of the types of environmental programs that are now extant, some 
general comments" and 'criticisms about environmental studies, and a few guesses 
about future possibilities for environmental studies. I recognize that there 
are exceptions to what I shall be' saying. I hav.e tried to give a general and 
consequently somewhat simplified overview of a cross-section of environmental 
programs. 

There are presently many more programs in environmental studies than could 
be described in detail in 20 minutes. However, present programs seem to fall 
into two general groupings: . 

1) Programs that are characterized by none or -a few faculty and .• 

' courses of their own, whose courses and faculty reside in tradi- 
tional departments and whos^e major role is one of coordination. 

2) Self-contained programs where faculty and courses are primarily 
within the unit and which have considerable autonomy with 
respect to the wider institution. ' 

The first type represents the most prevalent model for environmenta*l studies 
programs at present.* Although there are many variations within this overfall 
classification, some examples of this type are the program^ at Penn State, 
State University of New York at Buffalo, Dartmouth, and the University of / 
dashington. . It seems to ba^ : ie structure primarily used at Univers.ities. The 
advantapa of this model fs that i-^^ provides a focus and coordinating mechaniisfni 
for al'f environmental classes and programs on a campus. There are, howevey, a 

Oames R. Albers is Vice Provost for Instruction and Research, Western , 
Washirfgton Sta^ College, Bellingham. He was formerly Associate Professor of 
Systems and Simulations at Huxley College of Envfronmental Studies (a di\^ision 
of Western Washington State College), is an environmental consultant, and is 
active as a citizen environmentalist. 

, Robert. 0. Sylvester was the moderator for Session 2. ' * 



■ number of disadvantages of this structure which hav^e become apparent. From the 
administrative point of view there ace. aften -problems of territoriality. The 
success, of the program depends on the cooperation and good-will of a large, num- 
ber of traditional departments and schools, and this^ is sometimes non-existent 
or even negative. This type of structure also often tends to impede rewards for 
the faculty member. Work done on environm'fental problems is not always. recog- . 
nized as appropriate disciplinary research and is not credited to tenure or pro- 
motion. This 'works as a disincentive for faculty to take part in environmental 
programs. A few schools, such as the University jDf Washington, have tried to 
alleviate this problem by working out the conditions of tenure and promotion/ 
with each department before joint appointments ai|e made. From the students' 
viewpoint the program often lacks cohesion and course materials are not. always 
well integrated since courses are taken in different departments. 

Some examples of programs of the second type are those of ttie College of the 
Atlantic, Kresge College and Huxley College. These programs are all housed in ^ 
separate colleges. The Collegerof the Atlantic is totally devoted to environ- . 
mental studies. Kresge College is part of the University of California at Santa 
Cruz, and Huxley is part of WWSC. Jtie advantages of this, administrative arrange- 
ment for the faculty, is that the criteria for tenure and promotion rest with the 
environmental studies unit and. not with other departments. This means that com- 
munity service which is an important part of most environmental programs my re.- 
ceive as much weight as research activity for purpose's of tenure and promotion.. 
■ From the students" viewpoint^^. the single unit-has the advantage of providing a 
sense of community— a belonging to. an identifiable group. Separate units make 
it easier to provide students with extracurricular activities and socia-1 events 
which help build a feeltng of community. Probftbly the greatest advantage of a 
•separate college or school for environmental studies is curricular autonomy. 
The ability to Explore new curricular configurations is especially important to 
environmenljal programs "wher^ there are no traditional ctirricular guidelines. 
As Clark Kerr has said,* ''Changing the curriculum at a University is like trying 
to move a 'cemetery." Programs that can make curricular changes without going 
through the whole university curricular mechanism have a much better chance to 
be innovative and flexible. As usual,- there is a price one pays- for this advan- 
tage. It usually takes the form of the dual charge^pf "watered-down courses" 
and "course duplication". I would like to defer the question of academic qual-~ 
ity for a»few minutes. The problem of course duplication has several aspects. 
Occasionally there may really be duplication, e.g., a course in ecology taught 
by the .biology.. department and in the environmental studies unit. Any such real 
dupli coition should, of course, be eliminated. The problem arises when both 
units teach a. course such as ecology with the same title 9nd different content, 
or even with same or similar content, but "with different viewpoint and emphasis. 
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Often no one checks on the details and there are charges and countercharges of 
duplication and was'ting 0/ resources which resi/lt in increased hostility toward 
the environmental studies unit. 

Another disadvantage of the separate unit is that it may become- isolated 
from the other programs on campus. 'A feeling of siege sets in and it becomes 
"us against them". This makes the environmental studies 'unit, especially vulner- 
able when resource allocations are made. Th-i^is particularly true at present 
when resources are scarce and many institutions have experienced budget cuts. 
Environmental studies is the new boy in town and- represents a target of oppor- 
tunity for the older established programs. 

Some independent environmental programs have also experimented with alter- 
nate grade- structures and other educational innovations which have made them ' 
appear radical, in the eyes of the more traditional 9>oups on campus. This tendsr 
to reduce on-campus communication and increase the isolation of the program. 

In summary, coordinating units have better communication and fewer problems 
with duplication but tend to -have problems with faculty rewards, cohesion and 
curricular autonomy. Separate programs tend to have just the opposite- situa- 
tion. They have problems , with communicatibn and duplication, but usually are 
cohesive^, have curricular aGtonomy and a satisfactory faculty reward system. I 
don't think there is any easy answer to the question of Wh'ich of these struc- 
tures is the best. It depends too much upon the particular circumstances, tra- 
ditions and political anibience of each institution. It«is important that peo- 
ple who aire planning new programs be aware af the aJvantages and disadvantages 
of each structure, but.? final evaluation can only be done in terms, of thS'spe- 
cific conditions on their own campus. 

More important than the st-ructure of a program is its content. The content 
of environmental programs'is as diverse as ^the environment itself. They range 
from very qualitative, descriptive courses to very' sophisticated mathematical 
modeling and analysis courses including environmental sciences, human ecology, 
environmental education and many Others. I see no point' in just cataloging the 
various course offerings that, haive been proffered under the aegis of the envi- 
ronmental studies banner. I would, however, like to point out a^ew fairly 
common aspects that have tended to- make environmental programs somewhat differ- 
ent from the majority of the more traditional areas. 

First, most pr^jgrams have an introductory or core course. This, of course, 
is not new and these -courses suffer from the same defects as other introductory 
courses, i.e., heterogeneous student background, shallowness of coverage and so 
on. I think, though, that there are some differences worth noting. The prob- 
lem of variations in background is probably even worse than in other areas due 
.to Wide variations in high school preparation. Some high schools ffre doing a 
good job on environmental studies and a few. students have an excellent 
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background. Others have essentially no programs and the only background they 
have is'.what they've read in newspapers, f^o'pefully, this situation v/ill improve 
as thehigh schools develop their programs.* However, until they do, the core 
course is "liable to generate considerable student dtscontent because one group 
is bored to death and another is in over their heads. . There are ways to reme- , 
dy this problem:* cre,dit by examination and waivers for the well-prepared stu- 
dent; special sections Jor the poorly prepared student; -*lt. is a Drotfiem that 
instructors need to deal, with very carefully. 

There is a second and more important way in which many environmental core 
cours'es differ from ojher i/itroductory courses. This is in the effort to pre- 
se,nt not only a wide range of information, but also some sort of integrative 
structure within which that information can be organized into a coherent view. of 
the- environment. I think it is the emphasis on this holistic perception that 
Veally -distinguishes the environmental . approach. The environment is a very com- 
plex system with multiple, subtle interconnections and feedbacks * It is the 
realization that the connections are as important as the things they connect 
which fs t*he strength of the environmental curriculum and particul^ly of the. 
'.environmental co^re ^ourse. ' * ^ 

Another pedagogfcal emphasis which distinguishes environmental studies, from 
some of the more traditional programs is the emphasjs on some practical involve- 
,ment of the^ student: with ^he off-campus world. This idea takes many forms in 
different- prograois. ' It can be an internship, a work- study program, membership 
■ in environmental action groups, recycling centers, student prjojects Or even n r 
clas'swork, and I am sure there are other modes of which I^ am not aware. What- 
ever^^he mode," the purpose of these experiences is to give the student an op- 
portunity to apply what he has learned in a real world situatitin, with all its 
difficulties, and frustrations. In addition, ;these programs seem to be very pop- 
ular with students. - 
• The final and, I think, most fundamental difference betwedn environmental 
studies, courses ai^>d more traditional courses is the emphasis on a problem- 
centered, holistic approach rather than a fact-centered approach to curriSular 
organisation and 'content; For example, an e.n^iro,nmental problem such as aj'r 
pollution is considered not just as a'-technical problem, but also as'an eco- 
nomic, social and*political problem. ^ Although this method is embraced in the 
written descriptions of mbst environmental programs, my impression is that it 
is sometimes ^mqre rhetoric thain fact. This is not hard to understand if you 
have ever tried^to teach .a problem-centered course. It requires considerable 
rethinking o? pedagogical .strategies anc' ? lot of preparatioji time, particular- 
ly when including information from .outside»your area of expertise. These pres- 
sures, make it easy to slip bacl^ into old habits with the resulting beast being 
neither f i sh -nor foWV and with the result tbat no one is very satisfied. 



Indeed,* it may not bef desirable tha.tjevery course hc^^e this format/ However, 
the advantage o'f this technique- is that it emphasizes the whole system and the 
interactions -rather than- a specific part of the system, which is^a treatment 
which i? ik)re cou^ru^nt with the actual nature of environmental problems. I .-^ 
hope we can continue to expend the effort it will take to refine and expand 
this He.^whin^ technique. ' ^ ' 

In symniary, I see three factors which tend to differentiate the majority of 
envir;Dnmental programs from traditional^' disciplines. They are the integrative, 
nature of the introductory course, the emphasis on some sort of practical experi 
ence, and the use of problem-centered courses. T ■ 

Next I would to'xonsider some criticisms* which are often leveled at en- 

vironmental studi^es. programs-from the outside and then some probleqis that I see 
from the inside. Probably ^he most common criticism from other academics is a 
concern over the quality of environmental programs. This takes the f<^m of 
charges of watered-down coursek or that students .Know a little bit about a lot'^ 
of thinps but have no. depth in aV^ything. I am sure. that there are indeed poor 
environmental courses just ks the^e are poor courses in other areas. ^ Tjiere a»^e 
perhaps ^ven more such ones in envVrqrimentaVprograms due to their.-. newness, but 
there is an underlying problem which^ is r think based to some extent on a mis-' 
understanding regarding the purpose of many environmental courses. This mis- 
understanding occurs because the purptf^e of the course is not to increase the 
sophistication- of the infonnatibn presented, which is often the goal .in other • 
^areas, but to discover new arrangements and relationships amp.ng that /informa- 
tion. . This concern with a ho]istic. Systems approach to-knowTedge is. often mis- 
construed -to be lack of rigor. The ont^y solution to this -proileni seems to be 
more effort on our'part in explaining to our col leagues, what^we are- trying to do 
in these courses . , " 

The second question of the general ist vs. the specialist may never be satis- 
factorily, resolved. There is a need for both types of pepple— those who can 
take ideas apart as well as those Who can f\ut them back together.- .1' think "there 
is also a compromise. If the general ist is a mile wide and an inch deep and the 
speci-alist an inch wide and a m.ile deep, perhaps we should be turning^out stu- 
dents who are funnel -;Shaped—who^'have a broad environmental background., but also 
with some expertise in one a^r^ea. Obviously, it f^kes time to give a broad back- 
ground-~time Which, therefore, is not available for specisjized stcdy. Thus en- 
vironmental students with an interest in chemistry won't know as much about 
chemistry as a chemistry major, but their training shouTd be suffici^ent to en- 
. able, them to do t^he practkal chemis:try of pollution monitoring. Such a perso.n 
could ho'^efully avoid l:f^e pitfalls of both over-specialization and shallow 
generalization. .< . 



Ifh? m'xt ^,.omii:(»n r . i wuulil to r.Mkt' ^.jrov/ oat of %om of my own ohserva- 
tion-^ of the process of envintn;T!t*ntal education. There is a lot of casting- 
.^bnut for directions and some schizophrenia in onvironn^ental -programs. An 
ei';^n?p1e of thQ latter is those who want their ehvi ronmental program to include 
a larqe .VMrmnt Of eco-action: active resistance to local poll* ^ers, attempts 
t.f« influfvi: «,f U^nsl itfon» and x generil identification with enviranniental 
Cciuses. Opposed. to this is the idea of the honest information broker: an un- 
biased, expert source of infonnatlon about the environment. This person sees 
'his credibility bein*^ destroyed by espousing particular causes. This schism 
iK.curs not only^ in programs, but also in individuals, I don't think that pr^o- 
fessfonally we can have it both ways for very long. This does not mean that \*'e 
should discourage our students from eco-action or that as individual citizens 
we shouldn't participate in various environmental causes. However, if we are 
aointj to establish ourselves as credible, professional environmentalists, we 
...Uinot -jncriticiTly support every environmental issue chat comes along. Nowa- 
day. nio-;t Hfiviront:!?>ntai decisions involve some sort o'' citizen participation* 
Iht^ priible'n, it seeins to :ne, is that citizens almost never have a source of un- 
biased technic.*! infonnation to guide them. Very often they are called upon to 
make sophisticated decisions from food additives "to nuclear energy with little 
vKtrf* than propaganda to aid^them. I hope that as professionals we can contrib- 
^iU^ to the qy<7^1ity o| public debate by providing reliable information on 
environmental questions. 

* Another div1sion*wh,1ch occurs in some envirOnmeatal programs is environment- 
al sr.lence vs. environmental ''studies. This is often accompanied by the implica- 
*u)n J:hat the formcit^is rigorous while the latter is a 1 ittle soft-headed. This 
is, partly a reflection of old attitudes and has its roots in the two cultures 
p^%ahUMi). I think, though, that' if we are committed to a holistic view of the 
envirormient, human ecology, environmental education and planning are just crs 
necessary to understand the environment as environmental science. This is not 
to'cirgue that every program should have all of these elements, but that it is 
rivf esstlry i-q understand the role of science in the wider social setting and that 
thf^re Is hardly any environmental problem which does not have social and politi- 
cal implications. ' , 

The final comment 1 would like to make concerns the conflict between advo- 
,<icy 'Uid open Inquiry. To illustrate what I mean I would like to read two short 
■:i'intf»v. from th^* catalogue material of two different environmental programs. 

All of this migh,t be termed an out- reach program of .ciimmuni ty 
education to in c uTca^e the proper value s j^tem- regyrd i n g ec o - ^ 
yomic development versus the^jj:fiSwvcrrron and proper manage- 
ment of the natural onvrrcJnfnent and to study actual cases lead- 
ing toward conffiiunity action' plans to solve the problem. 
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It is the identification, analysis, discussion, planning and 
action on those key problems that together with jh^e inculca - 
tion of the proper value system will lead to the protection,- 
preservation and proper management and use of the natural 
environment 

. Our courses study the world as a system of organized struc- 
ture, and the courses themselves make up a coherent and inter- 
dependent system. We do not neglect the practice of what we 
teach, and much of our attention is given to ways of effect- 
ing practical change in the world once we have discovered 
what these changes should be and what effects, they will have, 
"(eniphasis added. ) 

These comments betray the' true believer. The idea that environmentalists 
know how. the world should be chc|nged or what the "proper value system" is is 
both pretentious and dangerous. History overflows with examples of the harm 
that such arrogance can generate* from Roman emperors to religious zealots. 
This demand for diTctrinal purity is* understandable in an occasionally 
beleaguered minority, but it is Inexcusable in an academic enterprise. This 
does not mean that we should not examinis personal or social values, but that 
value systems should be examined with the same critical analysis as other con- 
cepts, I find this issue to be the most serious of all the criticisms nf en- 
vironmental programs', I hope that this aspect of environmental studies will 
disappear as our programs become more mature, and that we shall be able to 
approach environmental studies with the same sense of open inquiry that we 
would in other academic areas* 

Finally, I would like to indicate a few future trends in environmental edu- 
cdtior^, I ,am well aware of the problems of predicting the future whether one 
uses the entrails of birds or computers, so these remarks are offered with suit- 
able trepidation. As I mentioned at the beginning, environmental studies is 
very young and has had growing pains, some 'of which I have already discussed, 
and It will doubtless have more. However, the^roblems of the environment are 
so critical and the need for people who can deal with them so severe that it 
seems to me there is no chance that such programs will disappear. In fact, my 
perception is tHat environmental programs are becoming more intellectually 
demanding and that we are moving toward the establishment of a new discipline, 
i.e., a new branch; Of knowledge which combines parts of many older disciplines 
in the same way that biochemistry combines parts of the older disciplines of 
biology and chemistry. This will mean new graduate schools and Ph.D, 's in 
environmental science and environmental studies and the whole educational 
apparatus that goes with them in^our society. Our present programs will un- 
doubtedly mutate, but I hope tha*t what I think is the greatest strength of 
environmental studies remains— namely, the systems or integrated approach to 
problem solving. Further, we might consider as a goal for undergraduate 
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environwntal educatfi^ii the dovelupiiipnt of people who are trained in the art 
offthe utilization of knowledge to meet human needs. ' 
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GRADUATE £DUCATI0N^ ANp_ENVIRONM§)im^^ 

i 

Russell F, Christman 

An analysis o^.the status and needs of graduate envirbnmental education is 
a difficult task. Without sinking into the academic habijt of rigorous defini- 
tion It must be recognized that what is meant by the termj "graduate environmen- 
tal eduCdtion'l^Bi>end^'^ry heavily upon the background of the analyst. Partly 

^.tUT-r-rCcTue to differences in v/hat is meant by "environmefital " studies ant;! 
partly it is due\o different ^interpretations of what a graduate school experi- 
ence should be. I want to emphasize that these differen(/es of opinion are 

-responsible for v/hat might best be called an unbalanced /approach that univer- 
sities havf! made to environmental study at the gradual level. Further, it is 
my'uelief that more effective university response mj/st await systemic changes 
in tniver^»ity ^.tructure which might result from a^lessening of the science/ 
humanism polarity that exists on campuses today ^ 

As an example of the first difficulty, "enyVonment" is used, by some to des- 



scribe surroundings and in this sense it is ^directional concept, describing a 
defined area around a person or an object. ^In another sense it is used to 
identify a problem category analogous to urban decay, traffic accidents, poverty 
and hunger, fn its most esoteric usage it is a philosophical extension of eco- 
logical principles through which human activity can be judged according to con- 
fo^mariCG with known natural forces. None of the most cofinon usages is completely 
inscribed by any traditional body of knowledge at least-as represented by univer- 
sity departments (1). We are therefore not speaking of a body of knowledge 
with regard to envirbnmental studies but a deep-rooted social problem to which 
bodies of knDwledge may be applied. The second difficulty arises through com- 
parison of traditional graduate programs, which are based upon extensive under- 
graduate preparation in cLspecialty field (e.g., zoology, economics, microbiology 
and chemistry) and those irVwhich the first real exposure to the specialty occurs 
at the master's degree level {e.g., environmental engineering),, In the former 
case thje graduate experience is devoted to extending skills developed earlier, 
getting a Firm grasp on all major elements of the body of knowledge andythrough 




Russell F. Christman'is Professor of Environmental Sciences. and Head of the 
Department of Environmental Sciences and** Engineering, Un^wersity of North 
Carolina at Chapel Hill. He was formerly Assistant to thk Provost and Director, 
Division of Environmental Affairs, University of Washington^, responsible for 
coordination of environmental program development, which resiy^lted in establish- 
ment of Institute for Environmental Studies in 1972. 
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research training working one's way up to the frontier of knowledge in the area. 
Unfortunately, traditional departments at universities tend to exclude practical 
applications from their curricula. Universities, in particular, tend to regard 
their duty as one of adding to, polishing, admiring or rearranging- the body- of 
knowledge^ but not of using it to solve problems. In the Jatter case where ; . 
[departments (often engineering) are oriented toward problem solving, a signifi- 
cant portion of the graduate experience must be given to remedying certain 
"undergraduate deficiencies" and to the extent this is true, time is lost for^ 
other graduate purposes. This problem is characteristic of all graduate efforts 
which do not build upon sound undergraduate preparation and constitutes the most- 
significant obstacle to high-quality research in these programs.. I will return 
to this problem after comparing what is being offered at the graduate level 
today witi] a framework for environmental research questions typical of graduate 
study, 



CURRENT GRADUATE PROGRAMS . .^^ 

There has been a tremendous increase in the number of environmental offer- 
irigs (courses, programs) at universities since the mid 1960*s. Almo^ every 
university has a general Man and His Environment. offering but other courses on 
Environmental Law, Environmental Resource Economics, Environmental Chemistry, 
Environmental Engineering, Environmental Planning c^n be found at the graduate 
level. Most of these courses however- and most of the M.S. and Ph.D. degree 
programs that are available are in the ^technical fields of science, engineering, 
urban planning, or special professional schools such as Forest Resources and 
Public Affairs. These programs number in the hundreds (Table 1) although there 
is virtually no standardization of content among th6(m. A much smaller number 
of graduate-level Institutes for Environmental .studies have developed on some 
campuses and are generally driented around special inte^i sci pi inary. research 
studies usually in close association with spi5!^soring deplaVtments; in*most cases 
they are dependent on these departments. Although the dat^ regarding the exact 
number and content of existing graduate environmental programs is sparse, several 
generalizations can be made. .First, programs in the social s^'ences and human- 
ities are very few and-^their input into existing technical^ progrciqis jls slight. 
Second, although technology has often been cited as the cause of environmental 
prolyl ems, graduate technical programs have been by far the most responsive., to 
environmental educational needs. Among the technical fields. Engineering, 
particularly Civil Engineering, has the longest history of educational concern 
for' environmental studies- (Table 2). 
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TABLE 1 

* Program Categories Related to Environmental Studies 
and Listed in the 1974 Annual Guides to Graduate Study • 
Published* by Peterson's Guides, Inc. , Princeton , N. 0. ^ 

Title of Administrative Unit Number of Programs Listed 



DivisiorTs of Biological Sciences 
(including medical school departments) 


104 


Departments, of Biology 


295 


Programs and Departments in Ecology 


46 


Programs and Departments in Environmental Biology 


20 


Programs an|J Departments in Virology 

. • . . 

Departments of Zoology 


31 


105 


Agricultural Engineering 


lOil 


Bioengineering 


'108 


Biomedical Engineering 


11 


Chemical Engineering 


136 


Civil Engineering 


• 148 


Environmental Engineering 


48 


Sanitary Engineering 


21 


Environmental Health Sciences o 


44 



Assembled by Mrs. 'jan Miller, Environmental Sciences and Engineering Department 
The Urn\versity of North Carolina at Chapel Hill. 
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TABLE 2/ :>.; ' . 
/ ■ '\ 

Environmental (Sanitary) Engineering Education (USA) 

* First Formal Instruction - M.I.T. (Sedgwick) - 1890 
First Graduat-i^ Program - Harvard (Whipple) - 1911 
First Doctorate - Harvard (H. G. Baity) - 1927 

Civil Engineering/ has housed the subspecialty Sanitary Engineering for over 
"60 years. Sanitary En Jneering has been relabelled Environmental Engineering, 
within the last 10 years. In the late 1950's Sanitary Engineering programs 
"fnterdisciplinized" before this act was virtuous by adding biologists^ and 
chemists to their engineering faculty. These programs -are the- strongest, most - 
^numerous and best organized of the graduate technical environmental programs 
today, and currently haye'all the trademarks of an..independent, identifiable 
professional discipline, i.e., they maintaih a natiopal professional society 
(AsBOciatjon of Environmental Engineering Professors), support an accreditation 
mechanism, specialty research journals, and have recently recorrm^nded the 
developlnemt of undergraduate programs. (2) The Association of Environmental.. 
Engineering Professors Register of Graduate Programs lists 71 separate M.S. and 
Ph.D. curricula at different institutions (3'). A measure of their strength and 
identity can be obtained from the fact that in the ten-year period from 1962- 
1972 The Environmental Protection Agency and its predecessor agencies invested 
over 25 million dollars in water quality training grants to approximately 100 
different universities to support the preparation of over 4000 M.S. and Ph.D. 
graduates trained to cope with water pollution problems (4).' During this same 
period a smaller number of grants Were awarded these programs for the .training 
of air pollution, radiological hygiene and sol id waste special ists, and federal 
investment in resea wh grants in these programs has e)^ceeded We' training grant 
investment by several times. Ironically at ai^ljlime when current legislation will 
require 8000 new positions in air pollution control and 20,000 new positions in 
water pollution control by 1976, the federal government is terminating its 
environmental , training grant program (5). " 
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development of some inatevial section of nature 'which will satisfy the need.' 'If 
significant material or economic quanti ties are involved public policy will be 
formulated to regulate the development and the resultant effects on the environ- 
ment will- in time be observed (Figure 1). This framework is of course arbitrary 
' but it serves to emphasize the point that^the areas of intensive need for. new 
' cesearch and the interrelationships between these-study areas are well known to 
us (Table 3), and are fully addressable by current academic divisions of univer- 
sities. • Technologists ..^re facing these questions every dayibu^ find they are 
not properly equipped to deal- with them in the key areas v^of Need Perception, 
Public Po]ic3f^ and the non-physical parts of Effects Analysis-. 



— TABLE 3 
Components of .Environmental Studies (8) 



Need Percep tion 



Resource Description & 
Techni cal Development 



PubfH- Policy 



E ffects Analysis 



Studies of human' motivation, goal 
and value discrimination as a 
function of^xulture, personality 
,and experience, focused on human 
values for space, food, shelter, 
mobi 1 i ty , etc . . / ^ ' 

Studies of the quantity, quality 
and characteristics of any material 
useful to maa; the oceans,, forests, 
'atmospheric resources, etc., and 
devices usect to extract, convert or 
use these resources. ^ 

Studies of the institutional ' 
characteristics, governmental" and 
agency strategies for implementation . 
or' regulation nf actions affecting • - 
use of resources ^ 

Studies of the impact on resources 
of users of these resources result- 
ing from activities undertaken to 
satisfy perceived ne^ds. Develop- 
ment of environmental quality indi- 
cators. 



Social- scientists and humanists have not joined the inquiry to a significant 
degree due to the fact that universities have made ar/i incomplete adaption to the- 
addition; of technological specialization to the list of university -functions. 
Actually, universities are still struggling with the union of science and 
humanism and with' its modern day counterpart, liberal versus specialist educa- 
tions/Academic governance through departmentalization of '^facul ties helps pre- 
serve the idea of a university but is an obstacle to adaptation av it separates- 
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NEEDS IN GRADUATE ENVIRONMENTAL EDUCATION 



The question remains as to where these developing technical programs fit in 
the nation's need for graduate environmental education. 'I would suggest that 
the emergence of Environmental Engineering is an ordinary and desi'^able evolu- 
tion within the engineering educational sector as these programs are struggling 
to produce the very technologists society needs to conceive, plan, design and 
implement ^environmental quality control devices. It is not however the ansWer 
to the nation's environmental problem. In the first place, engineers deal With 
.:jfehe results of the problem— not the cause. In the second place, by stimulating 
the demand for large-scale central treatment facilities in urban areas they may 
even have aggravated the problem of land development and urban sprawl., Tech^ 
nologists, however, do not tend to overstate their role'in* meeting national 
needs. Their sense of purpose has always been keyed to manpower needs and their 
enrollments have traditionally fluctuated with trends in the national job market. 

It is a common illusion among newcomers to the environmental studies field 
that an innovative and interdisciplinary degree program if established could 
• provide graduates capable to solving the nation's environmental problem, Typf- 
cal of these suggestions is that of Dr. Willard.Libby at UCLA which calls for a 
new degree program to produce an "Environmental Doctor" (7). The function Of 
this product, much like his medical analogue, would be to diagnose the effects*^ 
of proposed actions and advise decision makers. of environmental consequences 
before steps are taken. The proposal calls for these graduates' to be "trained 
in all aspects of physical and ecological science and engineering," and they 
would leave graduate school with the erquivalent of undergraduate majors in 
three of the areas— mathematics , physics, chemistry, biology, engineering and . 
earth sciences. This suggestion implies not, only a complete devotion of gradu- 
ate school time to remedial studies but more fundamentally it -denies the very 
nature of the environmental problem. .We do not need a new kind. of person with 
a sign around his neck announcing that he or she is here to solve our problem; 
we need the same kinds of products we have now, chemists, engineers , business 
managers, economists, scLool teachers, etc. but with their senses of values 
altered. Tp the extent that such a 'new product would find a place in the ^ 
decision-making chain it would be counterproductive to reducing our individual 
demand Tor resources which is of course the problem. Through the environmental 
impact statement procpss and through public hearings, administrators and aver- 
age citizens are already struggling with priorities and values ot the local 
level. A -^professional advic^giver is the last thing needed. ■ ^ " 

At this point it might be instructive to look at the conceptual framework 
in which environmental research questions appear. All actions affecting envir- 
onment can be viewed as arising from the perception of. need proceeding through 
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the engineer from the chenn'st and the chemist from the historian. , Unlike pure 
science, technology is inseparable from humanism and as .Lord Ashby (6) has so 
'appropriately noted, "the technologist is up to his neck in human problems 
whether he likes it or not."' It could be that technological problem study, such 
as environmental study, could become the cement between science and humanism. 

This will require expansion of the humanistic content in technical studies 
and an equivalent expansion of technical offerings in liberal studies. One of 
the principal problems of graduate environmental education, the need for increased" 
contact between different parts of the university, cannot be separated from changes 
in the undergraduate curricula. ' 

Technologists need to develop undergraduate programs within the specialty 
areas to permit a more effective use of the graduate-level experience. SecQndly, ' 
they need to participate in the'development of new courses desTgned to acquaint 
the non-technologist with the ma-jor technical problems faced by society. Thirdly, 
they need to' build relevant humanisti~studies ipto their technical speciali'sts. 
This will require more than extending the humanities/sucTarl' science requirement, 
for undergraduate engineers, since carefully constructed courses' are needed 
through which young technologists can be shown the deep social effects of tech- 
nological change. v 

These changes are substantive and involve changes in personal values just as 
the environmental issue demanfis. It was a long time before liberal curricula, at 
universities contained a science component and we might expect a 'similar time 
lag prior to incorportion of technological appreciation into these programs. 
The key is simply this, to recognize the overriding need for the development of 
a technological humanism--a coalition of currently separate intellectuaV communi- . 
ties on our university campuses; not to mass produce a patched-together environ- 
mental adviser. 
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FINDING A NICHE IN ENVIRONMENTAL EDUCATION: 
' THE STUDENT'S STRUGGLE TO SURVIVE* 

Nancy Jane Stockholm 



INTRODUCTION , . ' : ■ , ■ ' 

Surviving many features of-American education is a struggle in itself,; *but 
most'- undergraduates interested in Environmental studies face more than their 
share of struggles in planning and implementing their education. During this 
symposium, experts will; address specialized issues in environmental education. 
I appreciate this opportunity to offer my views from an undergraduate's perspec- 
tive. In this paper I define "environmental studies" broadly to mean course of- 
ferings and programs that contribute to the education of the gene^alist or tbe - 
specialist in the environmental field. 

Although I in ustfate ^points about environmental studies with a number. of 
personal examples, since high school I have known many other students with similar 
interests who have shared my problems. During two years jof col i'ege.-in the ^ast, 
and jiow as^ a transfer st;,udent at .Stanford, I »have wor'l^ed with departments and . 
curriculum,^ committees as well as individual, faculty and administrators— both 
sympathetid and unsympathetic to- thos€ problems.. I also served^on. the Task Force 
of the SuperiQtendent of Public Instruction to develop a master plan for environ-' 
mental education in Illinois. I hope that these experiences have broadened my 
appreciation of administrative and educationaV'problems, but certainly I speak 
primarily^from a student's viewpoint. My paper examines several areas of concern 
*o me: advising on a high school and college level , college. frameworks foV en- 
vm)nmentaV studies, the roTe of the faculty, process education, and internships, 
and^government support for undergraduates. If I, seem criticaV about environmental 
education today, 'this is not to ignore many fine programs going on now, bu^ to 
emphasize, their rarity, especially on the undergraduate 'level. Also, I feeT that 
I have been more fortunate than many stiidents regarding opportunities for environ- 
mental 'studies. As 1 relate personal examples of my problems, remember that I 



•*^I appreciate the assistance of Prof. Leonard Ortolano 6-f Stanford's Civil Engin- 
eering Department in prefjaring this paper. " . - * 

Nancy Jane. Stockholm is an' undergraduate'- at Stanford University, California. 
Her environmental activities have included, a sutnner internship with Congressman 
John D. Dingell, and work in the Public Affairs Office of -the Environqiental Rro- 
tection Agency, Region V (Chicago).."' 



tM'ie fw; d Hiah '»(.hrM,l with .in out^tuiding environmentdl orinntation, that my 
sf-condarv- !>choaVs hi^jh Vatinq helped mo qQt into an "elite'* college, and that 
could afford to transfer when I felt that Stanford provided more environmental 
r^tferinr- ' 



THE HIGH ";;.Ci100l STUDENT'S BACKGROUND ■ ^ 

■ In'many ways, I had more chancer for environmental studies during high school, 
than during my first two years of college. Obviously, I am not advocating a con- 
cf>ntration,in so-called "environmental courses" in high school or ca.lege. I am 
referring *'to experiences inside and outside the xTassroom that increase students' 
awarene<,s' and motivation. Alon^^with hundreds of high school students I attended 
inten-ivf. w^'pk-lonq workshops on conservation at Southern Illinois University,' 
SfudfHt^., like me returned to their high schoals to organize rfew courses like en- 
vironmental biology or to set up ^clearinghouses for environmentarprojects and 
information in the ronimunity. The success of these programs depended on the 
williminess of teachers and administrators to recognize" ajid cl^annel student en- 
thusiasm. Pm sure th^t other -speakers 'Vtill describe ^in detail the ability of 
<;tudpnts li^e'those at Oak Park-River Forest HigH or with.the Clevlbland Insti^tute 
far Eny^ironm^ntal Education who are, among other projects, lobbying in their st^te 
ca.pit.)ls, writing local legislation,- and gathering scientific data dcceptable in 
coriy't'''"c?i's*es. ^ \ ■ - ^ 



f:ncnuraged by imaginative environmental studies and process education in high 
srhool^. students like myself face their first problem when they try to pursue 

interests. Students of widely different backgrounds X^d capabilities have 
practically no way of yetting information, about colleges or vocational program^.^ 
Most high school counselors have no training that would enable them to advise 
thesf^ HtudH'nts about a job or college. Students still hear what I heard from 
som*^ counselors: *'You want to maj,or in, environmental studies? Why, to be a for- 
est ranger?'' Colldge representatives are^usually vague -r^egarding their school's 
environmental programs. Alternate sources of information like teachers and even , 
people m.w.emp^fVyv.d in ^-nvi rarmental positions are not always helpful, because '" 
the field i, so new that they often have had no fo'rmal training for their posi- 
tions. 
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Advisln^j n^.'ed^, to inforni .t:\rK'^^ tMniL tyj>*>:i of ^tutl^'Hts: 

P The relatively fc^w wno knaw rhat tht^y v^nt a spoci allied t^nvironnental 

wautewatpr tec.hni:iant not requiring col1t*t|t?. 
l) Those s*H^kinfi a broad, but cohesive interdi">cipl niary program to prepare 

t\my, for law school * hu^.inest> school, journal r;>m, or other qraduatc? study. 
5) ihu;ie who consider f^nvi roniiu^ntal studies important to. their libera! 

education. 

IdfMliy, .ill student:, should h^^ expo'.ed*;in a niul ti-discipl inary way to environ-. 
!:>.>r>ta1 i.t)n.>id(?ratioFJs, but e^f> three qroups reprf'^ont students whor choose 
s.^hoolri accordinq to finvironmental ofterinqs. These are also the students most 
^;arKH<:app(?d by poor advising and limited educational options throuqhout college. 

I tftow of no qovernment publications that describe environmental careers and 
.^id/ options iav hiqh school and college students. Therefore I looked forward 
fMI^^rly to thP fjivironmental Protection Agency's (EPA) new environmental career 
hnoklet. This publication does make a start, but it Is a slow startl The book- 
let briefly de?,r,r ib^^-s oome blue collar and white collar environmental jobs, and 
th**n suqqests that students qo to school cofjnselors, "a good source for further 
uifarpkU.lon rm jeneral and specific subjects." Then it goes on to recommend that 
students -^/ifite to state and federal ayencies for niore information.' 

I said before, nany counselors in high school don',t have the material 
>tuilents need, and the. state and federal aqencies that I am familiar with can't 
nandle volufnes of requests, unless the agencies simply send a general pamphlet 
out. A- deparfc-ient head in the National Park Service told me recently that he 
receives thousands of letters from students each year asking for career and col- 
^v.^■}e inforfiiation, r.iany of the^e inquiries promp^:ed by high school counselors. 

ijescriptions of schoo^.s and jobs must be more comprehensive than thor^e in the 
fr'A booklet. . For example, a student in hlqh school using the publication wouliS 
fird a two-lifie (Tescription of some colleges and un^ver^>it^es--1n code form. The 
. od/- indicates (if the information is available, which it isnj^t in many entries) 
whether there is an A,B., B.A. , or B.s! degree, or Ph.D. program existing at the 
•u:hool In sorre way connei^ted to the environmental field. The entry may^lso give 
a fiuisber tor how n-any courses are available there in an e!;^ironmental area {an 
►i%>>ntial]y r';o,irnf]qlM-c^ niimber). The most useful part of the EPA guide is the , 
-ast paqe that lists addresses for career information. If a student writes, to 
tne C()n'.(>rvation Education Association, he may obtain their college direct-ory 
^•/huh tncliide-^ a paragraph or i'>ore detailing options at many schools, as well as 
the ni!!:e; and. addre e > of c.r>lle-|p- d.:i,artt!ient cha'irmen to write for specific de- 
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tuKi, whicii 'pve'j averaie t'iU.inn (.'T.t% tor sdrools alontj with information on en- 



Edutdtiondl infonnatlon is iniportant not only to sc:hcol students who are 
',f»lt?i, tint] a colliHie or job, but to college fre'^hmen. 

Althotjqh they might^not have? to select a major Ufvtil sophomore or junior year, 
entprinii (:ollo<:)e ^itudnnts usually must select a d^^partment, and choose between a 
8. A. or B.5>. protjram. College catalogs in general do not (jive a clear idea to 
new students of what options are availab1*t\ Too many students, myself included, 
have If'fn) lured frash oiit of high school into natural resources departments in 
larqp uniyprsitio>, where they are channeled into a narrow curriculum still de- 
f.i(|ned for wildlife scientists and outdoor recreation specialists. In my case, I 
was atVacted hy an "environmental conservation" major at my school, only to dis- 
cover a^^r d disappointing first year that my courses were the same as a fisher- 
it?'*, or wildlife student's, except that I had a few more electives, most of which 
had to be chosen from the department or at least from the School of Agriculture. 
What especially disturbs me is that the department's literature and orientation 
actually' discourages students about opportunities in the very fields it trains 
thm for. Under "aquatic science" •'the university notes, "even for those with ad- 
vanced decrees, appropriate jobs are not plentiful at the present time." Under 
"fishery science* the school warns, "niuch, interest in this area of study has in- 
creased competition for both jobs and graduate study." The department makes no 
effort to suggesit alternative studies related to the environment, and ones that 
have substantial assurance of providing future jobs. 

I entered /he natural resources department, because I thought it came closest 
to my interests. I had no idea, even after*! spoke with my ^freshman advisor, 
that I could have desifrfte^ia^^si1dependent major in the College of Arts and Scien- 
ces combinin':; courses fMuJ^.^«^^ economics, political science, and 
other departments. / " x 

But natural resources departments are ^t" the only narrowly-de^^gned college/ 
departments. The School 'of Engineering at my first college is an example. A1-, 
though Engineering. offered some courses on pollution and the environment, and 
some limited environmental specializations,! the curriculum was so structured that 
.engineers couldn't takf» courses from the ncJtural resources departtijent, or even 
many from political science, and the humanities in general. I atte<ided sor^ of 



thk^ hn(]\jm*rUv] » our Uiat- t.hf department offered, and found that these courses 
were- biased with littif* or no con'^.ideration given to ethical and social aspects 
of technology and the environment. I also took two sequential courses on the en- 
vironment from the natural resources departirient for three hours in the fall and 
for two hourj in'^.hy spring. Engineers in my cla?,s told me that although they 
had learned much from the fall term, they couldn't take the spring term oecause 
they needt^d a three-hour elective. An 'arrangement to give engineers an extra 
hour of credit for research on environmental engineering or something related was 
not an option— there were no faculty to speak of in engineering that would super- 
vini» the study for credit, and the smaller natural resources faculty was over- 
workt^J already. 



NtAKiNG f RAMLWOKKS.ritXIBLE 

At thi=; point I would like to describe two examples that show how traditional 
departnuTit* can adapt to environmental education. 

Recently I ^jpoke With Dr. Loren Cole, principal organizer of Berkeley's pe- 
partjTient of Natural Resources. This program, "Conservation of Natui'al Resources, 
began in 1970 after two years of active planning.- Begun with sixty students, it 
now has three hundred (with many turned away), and has involved eight hundred 
faculty from sixty departments. Students can apply directly to the Department, 
or from other parts of the university. There are three core courses, the first 
one being for freshmen. This course puts new students together with faculty mem- 
bers in small groups in an outdoor setting. Together they discuss educational 
'joals and the practical problems of designing individual prograr^is. 

The faculty associated with the department encompass a wide range of back-" 
grounds. Soon after students enter, they submit a paper stating their purpose 
in being in the department (specific or not). Each student receives a dossier 
on faculty members, and several recommendations for advisors. Students then in- 
terview ',everal advisors and choose the one they want. Also the* students can 
switch advisors anytime, which is not too practical at many institutions. The ad 
niinistrative affairs and hiring/firing are the responsibility of an elected com- 
mittep, half students, half facul ty members . 

" A', to the quality of such an unstructured program, a few examples will test- 
ify. Twelve National Science Foundation grants have been won by students in the 
last three years for independent research, as well as grants from the state and 
companies like Dupont. The students' research is on a range of issues from 
teach inq environmental education to urban children to writing environmental laws. 
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Almost no student project H too ambitious in the eyes of the faculty, who insti- 
tuted the unique concept of "Fail and Get an A." This means a student can tackle 
a project that he later realizes is too difficult or broad, but he can learn by 
trying and then summarizing his mistakes (and still get an A). Often such a 
"failure" encourages the student to take additional courses to'cope with the prob- 
lem. (Suddenly there's a reason to t^ike environmental health and chemistry, if 
you're researching air pollution,) 

Internships and field work are integral parts ol^ Berkeley's, program; students 
can get eight to fifteen, credits for an "jacadenlically relevant" project. An ex- 
ample might be setting up a complete wate|r quality monitoring system for Monterey 
Bay, or drafting a flood control plan for a 'state agency. The paint here is that 
"academically relevant" does not mean traditional in the educational sense—it 
means challenging and educational for the individual student. ^ 

The students do receive excellent 'preparation for careers; 95^. of ' the grad- 
uates are employed in jobs related to their education,' and the demand for students 
graduated from Berkeley's program is ificreasing. I v/ould add that another import- 
ant indicator 0/ success is the enthusiasm of both faculty and students for a 
program in which teaching is emphasized, and where students come first as indiv- 
iduals. Educationally, I think that Berkeley"s program recogn.izes the flexibility 
Wcessary to prepare an environmental decisionmaker. Says Dr. Cole, "We realize 
thivan ecologist can have the right knowledge, but the wrong conceptual frame-* 
Work," ^ • 

.Although I am new to Stanford, I have noticed a different approach in the Eng- 
ineering School here, as compared to my old college. Stanford's Engineering School 
.(las a technical program that still permits innovative concentrations in environ- 
mental studies. Along with a rigor'ous scientific background, , the department re- 
jquires that students "have an appreciation of ttee role of technology i/i society . 
lAt least two courses addressing the engineer's role in society are mandatory, and 
in addition students usually have thfrty to forty units of electives. In order 
to help students design individual majors, the School makes available lists of 
course plans and advisors for bio- or premedical engineering, urban planning, 
ocean engineering, and engineering- and society. Graduate programs include envir- 
onmental planning, urban and regional planning, environmental radioactivity, and 
engineering-economic planning: programs which draw on other courses in the univ- 
ersity from political science, economics, values, science and technology (VTS), 
communicat.lons, computer science, sociology, statistics and food res^earqh. Other 
unusual majors besides those listed are available, with the approval of a student/ 
faculty committee. 

The important characterisK^* 0^ both Berkeley's and Stanford's programs is that 
they not only provide studeiVls with curriculum flexibility, but they make inform-, 
ation readily available to them. 
# 
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INTERDISCIPLINARY STlilriLS 

My sophomore year in collegfe, I decided to transfer from Natural Resources toh 
the College of Arts and Sciences, where I thought I could design an Independent 
major tailored to my interests. It was a great idea— little dfd I know that I 
would spend an entire semester running from department to department to obtain ad- 
vice oil courses. I was expected to submit a -Four year . plan listing numbered 
courses, and to follow that plan, unless I submitted another statement signed by 
my advisor explaining any course changes. • , ! ' 

My advisor, who was in the Government department, helped me select "government 
courses, but^it was my assignment to 'interview professbrs and students from de- " . 
partments in "engineering, architecture, economics, natura-T resources', agricultural 
, economics, industrial and labor relations, English, education, biology, chemistry,' 

botany, sociology, and from the lav/ and business schools. I^had no curriculum 
. . plan?" to follow,- and no help from, the committee .that review^ my proposal , except 
a caution not to "plan a cafeteria-style major.'" I" do feel that a student should 
have the responsibility for his education arfd the ini tiati ve ^to work for that 
education, but I and many other students I knew had a difficult time determining 
which courses to take and in what proportion. Just the time to organize my pro- 
posal took significant time away from my cl asses ► ■ „ 

It is v/asteful at a school -with so many course offerings not to have an inter- 
disciplinary committee to advise environmental studies students. A university- 
wide curriculum coimiittee at the university was formed two years earlier to make 
recommendations on interdisciplinary studies relating to the^environment, Unfor-.. 
tunately during my time there the committee? produced nothing helpful for students. 
Other students and I,, al.ong with a. faculty member, were told by committee members 
that meetings were closed to students, and that student repreS^entation would be 
appropriate only in later stages of the committee's work. After a year of per- 
sistence, another student and I were invited tentatively to a meeting of the com- 
mittee last summer on campus. When I wrote to indicate that I would be glad to 
drive from Chicago to attend,, I never received a reply with the exact date and* 
' time, 

' ^, Even. after my independent major was approved, my problems continued. I found ' 

\ that some courses that I had included in my plan gave priority to majors in a 

certain department. In Natural Resources, due to budget cuts,- one of the best 
introductory courses on the environment was limited to majors in that department, 
which I think lessens the courser's value. Other independent majors have told me^' 
that they had some trouble getting into "major" seminars and honors ;rograms. 
Another difficulty is that many graduate schools seem suspicious of interdiscip- 
linary majors, . ' " / j 
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ATTITUdES OF GRADUATE SCHOOL, AND EMPLOYERS 



seem wary of student^S who h'ave taken interdiscip.T ifiary studies and independent 
programs. Interdi:!^cipT inary or independent programs' can be so general and un-^ * 
structured that ,they provide tKe student with no specific skills or expertise. 
A very general /background may or may not be appropriate for graduate study; a very 
general under4»*aduate background is not acceptable to many employers. 

On the other hand/ with proper faculty advising, studenU cap design a unique 
study projfatn not possible under traditional majors, with depth in one or two 
areas. .I^or example, a student planning to practice environmental Taw might as an 
undergraduate combine courses in engineering (land and water resource management, 
urban planning) and science (biology, chemistry and ecology );with a concentration 
in economics or public policy. Because the'Taw school curriculum is highly .struc- 
tured, undergraduate years are the only^time that the student could chgose tliese 
broad environmental courses which will certainly aid ft\m in the future. 



SCIENCE AND SOCIETY PROGRAMS 

Some schools now have partially structured majors or minors in science, tech- 
nology and society*, etc,. I am familiar with two such programs. TfTe Science* 
Technology. & Society * (STS) program at my old school had promise while I was there, 
but never achieved its potential to educate undergraduates for several reasons. • 
There was a general lack of knowledge about STS on the part of faculty and stu- 
dents. Most of the courses seemed aimed at graduate .students— or if the courses 
were open and interesting to undergraduates, often these courses were so concen- 
trated that a two-hour course in STS equaled a three or four hour course normal ly. 
taken by. undergraduates .In terms of preparation, which caused undergrads already 
snowe'd with premed studies or engineering to avoid STS. Departments did not often 
count STS courses as anything, but electives, even though they were taught 'by.'fac- 
ulty from regular 'departments. Courses varied greatly in content and methodology, 
so that there was no sequence or major concentration available in STS. Finally, 
'there was no advising st^iff to help students select STS courses. 

The Values, Technology and Society program (VTS) at Stanford provides many V 
more ac'vantages. First, information and course description for VTS are widely 
available, and freshman orientation gives information on VTS. The VTS office is 
accessible, a's are its staff who have- had a wide range of experiences with stu- 
dents from science, the humanities , and other areas. The VTS office has sample 
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programs that other students have designed, bot,h interdiscipTinapy majors and min 
ors in VTS. ' . ' \ • 

VTS courses pun together know! edgti that students have, in isolated cour es, 
allowing students to see. a larger context for scientific and environmental issues 
Fdr example, I am currently taking a course titled, "Ownersliip, Property and 
Environment," which is an excellent synthesis of ethical and legal concerns rer 
lating to natural resource ownership. . e 

THE IMPORTANCE OF ACCESSIBLE INFORMATION * * 

• At a school like Stanford, the student facing the 'independent/interdisciplin- 
ary dilemma h^s help Jn finding programs like VTS- First, there is -a university 
office of academic information, which I have found to be an invaluable resource 
and timesaver. Here students can find student evaluations of every course, as 
well as faculty descriptions ^nd reading lists. Another list gives the name and 
phone for a representative in every department who is available for advising. 
There ^e also descriptions of special -programs like VTS, Human Biology., SWOPSI 
(Student Workshops on Political and Sgcial. Issues) and SCIRE (Student Center for 
Innovation in Research and Education). Another applicable program for environ- 
mental studies is Undergraduate^ Research, a project coordinated by the assistant 
dean of undergraduate studies, B, Michael Closson. Students can apply pow for 
about one hundred research slots in sixty areas, ranging from biology to politica 
.science. Compensation can be in the foim of pay or academic credit. (Please see 
Appendix I.) , . 



THE ROLE OF THE FACULTY 

•Besides information on course offerings and programs^ faculty and administra- 
tive commitment is essential in implementing environmental programs in interdis- 
ciplinary studies. At both colleges I have attended, I feel that. the faculty do 
not receive adequate 'compensation for dev.oting extra time to innovative, student 
programs*^ For instance, a faculty member usually is assigned twenty or more ad- 
visees from his own department. . If he wants to advise interdepartmental majors 
too, he must set aside extra time- for them. Or,, if a, professor sponsors a SWOPSi 
course or supervises independent study,. he must do this on his own time with no 
financial compensation from the university.. Without dedicated faculty to help. 



students like myself couldn't design independent majors. 



PROCESS EDUCATION.: MAKING EDUCATION WORK 

If I had to isolate one factor besides faculty encouragement that has motivated 
me to continue my struggles in environmental studies, it has .been my experience 
outside the formal classroom related to my interests. Most of these opportunities 
to tackle real life environmental problems came in high school or ih summer jobs. 
They included cooperating with the Open Lands Project, an outstanding Chicago- 
based conservation group that brought students from high schools across the state 
to attack pollution problems regionally; helping to organize a student/facul t>r 
workshop on environmental problem solving using funds fxm the Office of Environ- 
mental EchJcation-, and setting up a progran for students to lecture on environment 
to loc^ajje+ementary schools, as one service of my high -schools "Pollution Control 
Center." These experiences not^only mad?: me more committed to the environmental • 
field, but they made education important to me. I gained insi.ghts in dealing 
with people, too— optimism from seeing successful cooperation among people-~and 
realism from experiencing dissappointments in dealing w;ith people and institutions. 

Two suniner jobs especially inspired me; the sunnier before college when I 
worked in the U.S. EPA Public Affairs Office in Chicago, and the next summer When 
I worked for Congressman Dingell in Washington. In both cases not only were my 
employers working for the public good and environmental improvement, but they 
gave me (and other students whom I know worked for them) responsible assignments. 

I don't hesitate to say that these two jobs contributed more to my education 
.than most courses I've h.ad so far in college; yet I could not obtain academic 
credit for either, even if f submitted a paper and documented work for these pos- 
itions. 

I.th'ink it is crucial that colleges recognize the value of jobs lik|^hese 
" and help students to find them. It is interesting to note that I fou4^ both my 
jobs by chance; neither my high school nor my college had placement a%i stance in 
my field. 

The most exciting work ^that I^ know of tP provide college students with these 
kinds of opportunities is the Massachusetts Audubon Society Internship Program, 
which has provided jobs for three hundred and twenty students in seventy-five 
agencies in rural and urban areas. The Internship Program, coordinated by John R. 
Cook> Jr., a former environmental investigator for New York's Attorney General, • 
selects outstanding students and places them in professional level summer jobs 
.with agencies. Students come from culmost every discipline: liberal arts, social 
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-sciences, life and physical and behavioral sciences; law, engineering, fine arts, 
management, journalism, education, computer science and others. The New England 
projects have included (to name a few): land use planning for the Windham Region- 
aTPlanning Commission, research on pesticides for Vermont Tomorrow, a tax study 
for Ecology Action, naturalist work for the Audubon Society, research in an exper- 
imental forest for Harvard's Musem of Comparative Zoology, and preparation of 
maps for the Maine State Planning Vffice. ' 

The program has been funded by private foundations with matching grants from 
public and private agencies. Based on the enthusiastic response from the agencies 
served and the students employed, plans are in progress to extend the program 
ntitionwide. I think that the best appraisal of this program is from those people 
involved, so I have included some of their cormients in this paper. (Please see 
Appendix II.) 



THE GOVERNMEMT GAP • . 

By providing students with meangingful employment during college summers, the 
Environmental Intern Program fills a gap that government agencies have left vacant 
After talking with repretsentatives from the U.S. EPA this summer, I concluded that 
EPA grant programs at universities did not involve undergraduates, and that sup- 
port was available most often for limited graduate work in conjunction with a col- 
lege department. I understand the importance of research, but I believe that EPA. 
and other government agencies are ignoring great potential by not involving under- 
graduates in environmental work. 

I also feel that much more could be 'accomplished with EPA' s support at the 
high school level with school /community environmental programs. The EPA Presi- 
dent's Environmental Merit Program does not come close to directing these kinds 
of process education projects. High school students need more than a "certificate 
of merit" to convince school . administrators and the cpmmun.ity to support local, 
education and environmental action. 

The Office of Environmental Education in HEW has funded many excellent pro- 
grams, especially on the elementary, secondary and continuing education levels. 
However, when I called several of the largest grant recipients under PL 91-516 for 
fiscal '74, . I found evidence of only one i':idergraduate working with, any grant pro- 
posals; the rest vySre handled exclusively by., professors or community groups. It 
seems to me that th^ federal dollar would be better spent for the dual purpose of 
educating* undergraduates and sponsoring environmental programs! 
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The success of programs li4<e. Undergraduate Research at Stanford and the Enviro^n- 
mental Intern Program .demonstrates students^ wilTingness and competence to tackle 
environmental problem solving. >I think that it's time for American school s» the 
government, and organizations to give, these students the opportunity to Wrn 
and to contribute. V ^ 
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APPENDIX I 



From THE STANFORD DAILY, September 30, 1974 



NEW CLEARINGHOUSE- TO EXPAND UNDERGRADUATE RESEARCH EFFORTS 
• ' by'' Roger Thompson 

A new clearinghouse win attempt to provide ways for unUcM^graduates with a 
strong interest in a project to work with faculty in research situations. 

One of the main purposes'of the program is to increase facuUy-undergraduate 
interaction, according to the program's initiator, ^. Michael Closson, assistant 
- dean of undergraduate studies^ ^. 

Selection for the approximately TOO research slots in about 60 different 
projects ranging from medicine and biology to political science will be handled 
by the individual faculty sponsor. But the program will assist studentsf who have 
research ideas in attempting to find faculty research sponsors . 

Nothing more than an interest in the project is required for some of the pos^- 
itions; others necessitate knowledge of Tab- techniques and subject matter.. 

Opportunities, Directory 

• V ' . . , ■ ■ ' 

Research opportunities^ are Tested in the Directory of Undergraduate Research 
Opportunities, but supplies of copies from the initial printing were exhausted last 
v/eek. Additional copies should be available today in the SWOPSI office and the 
Academic Information Center, • ' _ 

Some of the research positions could be considered fuTT-tirne jobs , requiring 
as many -as 1Q hours a week during the school year and 40 hours weekly during the 
sufimer. Others require only several hours a week for a quarter. 
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Compensation for research work wiVVcome in the-form of pay or academic 
credit. . 

Acknowledging that there exists a danger of tasks for the undergraduate be- 
coming menial and .of little academic value, Closson said his office will attempt 
to insure that the positions remain truly research-oriented* 

/\. Program to Expand? 

^- \ ■ 

Because the need for undergraduate research help is on the rise, Closson said 
he envisions the program as two or three times larger next year. 

. Closson also hop?s to find permanent department representatives to provide 
news of new research programs as they a re in itiated. 

The idea for the servjce comes from a program at the Massachusetts Institute 
of Technology now in its fifth year. ^ 

Last May a questionnaire was distributed to faculty members attempt! ng^to.^ 
determine their recepti veness to the idea. Of the 35 percent returning the sur- 
vey, over 95 percent liked the idea. 

-Faculty Surveyed 

Generally, the faculty Indicated that 'students could provide assistance in 
the implementation of research ideas, and saw the approach as an alternate way of 
interacting with and teaching .students. r 

About ,32 percent said they would be interested in having an undergraduate re- 
search" assistant if theyAvere required to underwrite the hiring costs. 

But almost 80 percent of the faculty members returning the qu^tionnairs said 
they would employ undergraduates if the costs were covered by the university. 

Funding Request 

Closson is preparing a request for funding from the University* It will be' 
presented in a weeks.. !v 

Closson hopes to expand the program, which now emphasizes biology, chemistry, 
and medicine, to include more research opportunities in the social sc'iences and 
humanities. Such organizations as the Hoover Ins-t-i^uti-on-and the Food Research 
Institute might also take part, he said. 
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"The opportunity at this stage of my educational process was exactly what I needed 
to place my goals in the proper .perspective with the goals of other people in the 
environmerntal design, and planning field... Thei summer, as far as I am concerned, 
could unequivocally be termed a success!" 

Peter Wargo, MRP '74, Univ. 'of Mass. 

W.R.P.D.C. (Vt.) Intern 

"The quality of both interns (F. Lyman, A. Biondij^'in performing their self- 
assigned responsibilities was excellent. Frankly, I have never had ^two better in- 
terns to assist^my Division in putting together a suimier study of this scope. 
The interns' usefulness to the agency has been unquestionably total. Without 
them, the Abandoned Railroads Study never, would have been completed." 
f • • \. Thomas Ciel inski , Planning Director 

j , Maine Department of Parks and Recreation 

I" • " ■ / • • . 

"Vfeel Massachusetts Audubon is to be congratulated for its continuecT support tff 
tl^i^s effort. . .because it offers students a chance to learn about and help solve = 
some important questions." ? ■ 

^ Tim Sheeran, JD *75, Harvard University 

« Ecology Action for Rhode Island, Tntern 

"I think Massachusetts Audubon's internship program has made a potentially valu- 
able contribution to the woefuDy limited body of information Concerning what T 
consider to be a critical tnade-off issue in the environmental/economic. dichotomy. 

^ Arthur Ristau, Director, £PIC, Vt.^ 

"The internship set-up' fills a void which has been. neglected for too many years. 
It, has given' me the opportunity to see the range of environmental fields and to. 
work in ah area of vital concern. And perhaps most valuable, it has put me in 
contact with human resources which will be so necessary in future projects and ^ 
undertakings." • 

^ . Cheryl Barton, MLA '74,- Harvard University 

• . . Mass!* Dept. of Natural Resources, Intern 

'*From Massachusetts Auduboh. 1 iterature 



"Tim Sheeran was iniwati'Ve, not' only in h-js own, program, but in the'cver^n .oper 
atiorf of the -orgal^ifatfon./ The citizen's organization that grew out of TiVs ef- 
fort and. which continues. to fuaction today was cited by EPAv personnel at a] public 
hearing as the most effeofive si/ch effort in New'England, " 



Dr. Harold. Ward, President 
- ' ' . Ecology Action for Rhode Island 

"The Noyes Foundation supports several similar internship programs and. think 
yours stac"ks up with the best of them." ' - ... 

Mrs. Edith Muna, President 
Jessie Smith Noyes Foundation 

"Miss Reavis is an extremely bright and creative* perspn, able to work with a min^- 

imum of supervision bu-t at the same ti,jne responding well to 'direction. . .Our office 

was fortunate to obtain Miss Reavis asTan intern .and she made a 'substafitial con- 
tr«ibution to our work efforts. . ." * 
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mpmjm environmental sciENCf;,:^ 

SOME, su:(}rg3ARii^ Ef^iM^M?. . 

Robert" S. Cook 

♦ 

In both the Lnvironrfientdl Education Act of 1970 and that of 1974, the U. S. 
Cont^ress stressed the need for environmental studies programs, especially in our 
nation's K-12 systems The 1974 act reinforced the initialvact by stating in 
its guidelines that environmental edi^cation programs should include thQ, 
following: ^ " I 

* a. problem solving . ■ 

^ b. student participation • > . 

stress on local environmental problems where 'the 'class 
tjijcotnes involved with the communi ty- and the community 
^' with the class. , - ^ 

How one university system is attempting to assist some secondary schools in 
implfMtenting the above is the subject of thi-S* paper. It is ^hoped that these 
tested examples may serve to assist others in developing and implementing en- 
vironmental -studies programs. ** > 

First, some background information on the University involved is necessary. 
The University or Wisconsin-Green Bay was legislated into being in 1965. ^Plan- 
ning during the subsequent three v^ear^s resulted in a University academic pro- . 
gram that was unique and well designed to meet the changing demands being placed 
upon higher education at that time— namely, relevance of subject malter**to real 
problems, and the personalizing of the students' education. " 

Thus, people and the problems ^ssociated'^wi th their natural and man-ma^e en- 
vironments were selected as the core of the entire UWGB academic plan. Becoming 
profjcient in a disciplinary area (called an option at UWGB) would not be' suffi- 
cient. Environmental education 'is a f)roces5 in which we use the disciplines,* 

''V Unce finding solutions to most environmental problems requires multi- 
disciplinary study. Therefore, each student would have to learn how to apply, 
his/her knowledge in formulating alternative solutions to environmental prob- j 

. lems. Under the plan, the student builds an academic program around a broad *^ 
problem of the physical, biological or social environment (called a concentra- 
tion at UWGB), rather than a standard disciplinary major. The courses selected 

Robert S. Cook is Associate Professor of Environmental Science, University 
of Wisconsin -Green Bay. 
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tiuiy be in ij variety r. ♦iJs— ^r, in a trnditionaT university program— but they 
mu^.t be <\h\e to-reTate t.h- knowU'd^je at.v(uired to the problem ared chosen for 

With ^^uch 4 heavy emphasis on py^obTem-orieftted education, it is quite evi- 
df^nt that Uwrnimi situations involving problems cnuTd not be easily contrived 
in the laboratory. The student mu$t qo where tjre action isr-to the community— 
not only te observe and learn, but to. contribute to society's needs whenever 
possible. '.If their learning experience can result in a service, (she sense of 
achievement and« social responsibility on the part of the student is not only^ 
developed, but is Intensified as well. The drudgery^of learning becomes sub- 
merged in the excitement of doing something "real".- 

A vital part of the liWGB plan is the Liberal Education Seminar (i£S). This 
program runs as a. thread through the'entire four years and hejps the student* 
regardless of thj^thosen arec^ of study» to relate the academic preparation to 
the r'eal world. 

During the i^reshman year the seminar addresses a variety of .topics ranging 
from Han iji the Bio2.£here, to Technology and Human Values , to Resource Uj^il l^a- 
tion-and_ the Aineritan Charaaer* It is during these seminars that students be- 
qin ta^ Identify tb* '^lassie concepts and compi^nents of ecological problems and 
to examine them from various viewpoints. Many community persons serve as 
resource I'ecple in this program.. 

During the. sophomore and junior seminars each student restricts study to 
topic of choice, usually in the problem area in v/hich he/she hopes to concery--^' 
trate. An off-cam*pus project is a requirement, and the student ^xai)^ines the * 
chosen field'of study Jn some deta.il, usually f or ^^the first, time. Th^is neces- 
sitate a careful community Ii4i5an and northeastern* Wisconsin has given full 
*cooper,ation tQ this program. 'Indtistry, agencies, business',' schools and many 
othervarB talking. the time to'talk wUh students "and to Jielp them achieve a 
ht^'ttet' i^df^r standing of £hei i^Johos.en study areas. One of the secondary educa- 
tiDn; programs;..! will discuss latf?r .resulted from the LES program. i ' rs 

While the academic plan stressc{d the understanding of environmental prob- ' 
If^ns-vinfi thi^ir solutions, it soon became evident that only a small number of 
entfc^ring fVeshmen ^had been thi nking ^n ^ terms of problem-focused, inter- 
discipl4nary, community-oriented education. . Consequently , UWQ6 beg^-n to develop 
v/ays of .introducing the ejpivironmental education concept into elementary and sec- 
. ondirySchool programs. In developing the second/ry level programs we strived 
tcr involve IJWGB faculty and students with schoolteachers and students in pro- 
tects where they could work and learn tog'ether. - Also, the passage of the 
EnviJconment.al Eduii-dtion Act of 1^70 gavie Impetus to this thi*3st: Following are 
example-^of orf^^effor^.s wf^jch^i^olved secondary schools. 



*htMr iri-.t.ru'.^'^^-> ^**.'!»'- t»Hi tor 'J.uly :1 sn^all 140 S^U'U'^^ rni Wdtt^rsht^d 
1 ;>'ate.i witiiin .-0 ni hri ct the can^is. The v/atershod i$ prlnarily a region of 
iUiri t iri.'s. The r i vt>r itself has the putential of becuning one of the finest 
■ ] '. ,'itt*'^ st^^'d'' ", tt^jwHi-, ir.tv iaJ'f Mirh^ju?'. r agri(,.iU.ural land-use prac- 
+ icts ir-i Inadequate uewa^je tn.?at!iier.t taci 1 i ties appear to be the primary physi- 
at leMS. •tate and federal ret^ui renients arc tau^aing the communities to up- 
grade their 's^-wage treatnerft procedure^,, hut Varid-une reform is slov^ Spring-^ 
run-uft, hiadeguate handling of anima! wa^"ites and lacl^ of stream bank protection 
.ir e !-:a j'.)"' ':oticerns . 

i^r.", irr-t" ■)no'rd<, pn)hle;;is appeared to be a decrease in farining, high unemploy- 
•^^ent a»M .jrt vj-it-i-ngration of yourni people. Also, the county did not have an 
ag irer»^:ii 'e plan for tne future, iiowever, the U. S. Soil Conservation Service 
^Vu\ beer i.'ondui ting a feasibility study with the County Board on the possibility 
♦ed^^ri] t'iniurj for a Public* law*566 project which would provide water retard- 
atioT* ..t'-uctur to control siltation and flooding. Very little concern for 
sf>i. M>-e*.;'.-r» -'K i'T-'AA^ms would be involved in the proposed program. It was short- 
ly iftt-r- tr!^> :>(,S feasibility study had been completed that UWGB contacted the 
f^ointy Water >ned planning coiiimi ttee and became involved. 

One pTM>ble!fi with PI projects ts the lack of resources to conduct ade- 
quU.e data coHettion studies necessary for exploring the total problem and alter- 
native solutions. The cOTiittee wekonted the. of fer of students to gather data 
ma in shar;> In the evaluation process. 

"A sfrries of informal meetings were attended by citizens, faculty and stu- 
Jonti> ^rnir. Kewaunee High School, one of the two secondary schools in the water- 
shed, and '/t-^fsB. The initial concern v/as the area of responsibility of each. 
H-re it was a"1tical to keep each group working on the project without becoming 
the du'piriting force. The following five guidelines were worked out: 

I) High Svhoo] and university students would be directly involved in 
* oii4le.;tir)g and analyzing phyi^iCal, biological and socio-economic 
d>it.-i. 

7) ;:rnvpr,]ty students and ^a^jj Ity would help high school students 
and faculty by providing seminar., laboratory facilities, and 
•;.nTie leaderrJiip of high school teams. 
' high ^.i.hiiol students v^ould be appointed to the citizens' water- 
.he'^ planning t:unrifttee with fiill voting privileges. 

4; bvth high school and university facilities would be used to ^ 
.in-^]yze data and an independent testing laboratory volunteeretk 
Its aervir.(.»':, to verify measurements. ' ^ A 

The hfgh school r.tudentr^ v/ould begin a campaign to inform arfo 
involve the comnujnity. This was to be initiated through news 



*' articles an<i publiv. -^podkirKj tmgageinents. Here university person- 

nel would also participate on Invitation. 

Durintj the first suimier, 1972, a course was taught a,t UWG8 entitled Environ- 
mental Awareness. There were no prerequisites and high school seniors as well 
a<i university students enrolled, The purpose of the course was to acquaint stu- 
dents with the watershed approach to problem-solving and to give them first- 
hand experience In getting acquainted with the area; namely its biological, 
physical, and socio-economic characteristics. Also, techniques in. data gather- 
ing were discussed and performed on a trial basis, 

The results of the suruner course indicated a real potential for the project 
and it was accepted as a full UWGB sophomore LES course during 1972-73. During 
that year, students sp^nt the first semester getting to know the problem through 
a variety of lectures by community and University people ^(5\by numerous dis- 
cussions and field trips, The second semester they chose '^'^articular part of 
thf? problem and designed a field experience which they performed. They were 
encQuragt'd to v/urk in interdisciplinary teams and to involve community, higfT 
bthuul and University resources whenever possible. Many UWGB senior science 
students became interested and volunteered to lead teams in their in}/estiga- . 
tions. In this v/ay, students are learning from-their peers as Well iis by 
experi^ nee. 

In, addition, other faculty have become , interested in conducting research on 
various problems in the watershed, e.g. in climatology, soils, wildlife, and 
economics*. This makes addiii^nal data available and adds new dimensions to the 
project. 

The relationship between UWGB and the high schools has developed steadily. 
The Kewaunee High School program has grown from several students working outside 
regular class hours to a full summer course in 1972 to a now regularly scheduled 
credit course. The other secondary school in the watershed, Luxemburg-Casco, is 
beginning the same process and problein oriented education is becoming an estab- 
lished part of both schools' curricula. Mr. Fred Schroeder, Kewaunee High 
School biolo<iy instructor, has written several reports on the secondary schools' 
involvement and 'progress. 

In January of 1974 the SCS announced the second phase of their PL 566 pro-, 
ject. That phase reconii:iended five sites at which dams might be built on tribu- 
taries after sufficient land-use practices have been implemented on the upland. 
They were seeking more preci/se information on the biophysical aspects of -each 
site in order to decide whether or not the benefits will be greater than im- 
poundment damage. ' UWGB an(j Kewaunee High- School students cooperated with the 
Wisconsin Department of Natural Resources in collection of the data. The 
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students then attended dn open meeting in May, 1974, where their findings were 
nresented and discussed. ' . ' 

Recently there has been a reorganization of regional planning commissions in 
Wiscon;5in and the new office in Northeastern Wisconsin, which includes Kewaunee, 
is very interested 1n the project. This planning agency will add another new 
dimension that will be invaluable for program continuity. 

This typ"e of project allows an ongoing program to be used as a learning sit- 
UatWrflgpr students year after year. The written reports, faculty and interest 
p; upper-class students in returning to help, provide continuity to each suc- 
ceeding group. Each grou|:^eel$ a sense of accomplishment as well as learning-- 
an ingredient we find of utmost value in the educational process. 

■ r'^ 
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Session 2 



PhyT Smith 



First of an, which citizen? I assume we mean that great heterogeneous number- 
of people which make up the out-of~schoo1 adult public, A smalV number of these 
citizens work in groups to protect the environmental values they prize and will 
active];/ seek their own environme.ntal education. The vast remainder are dependent 
for their education upon v/hatever information is provided directly to them and 
upon their own decisions to respond to it. In both cases every citizen is con- 
stantly making decisions affecting environment-al conditions. My remarks today 
win be from both citizen viewpoints— one attempting to ihfVuence and the other 
being infT uenced-^in terms of, individual environmental decision-making, 

Many of you here are involved in technical fields and undoubtedly approach 
academic environmental problems witfi the traditional- scietitific method of inquiry. 
My background as a citizen, activist included two professional scientist parents, 
my own scientific profession, an engineer husband and, therefore, an unquestioned 
acceptance , of the scientific method as the proper approach to life. Even after 
moving to a town with no good professional job opportunities and no institution 
of 'higher learning (the nearest one is 50 miles away, and we don't communicate), I 
instinctively involved myself in an organization which^utilized the same approach 
in its goal of solving selected public programs, The League of Women Voters 
prides itself on its ability to define the problems, collect facts about them from 
a variety of sources, objectively evaluate the facts ahd come to conclusions--but 
it goes further and attempts to solve the problems by emphasizing the necessity 
of effective political action to implement its conclusions. 

However, after years of applying these techniques within and without the League 
framework with .seemingly more failures than successes in accompnshing change, and 
deciding only that we hadn't worked hapd enough, it.^became apparent that something 
else was needed other than just more of the same hard work. Why, if the facts 
made sense to us, didn't they affect others the same way? And is that not, essen- 
tially,, what academia finds itself saying— not directly to .citizens , but to" dif- 
. ferent parts of itself, to goviarnmental agencies, to business, to lawmakers? 



Phyl Smith is a charter member and former vice chairman of the Association for 
the Humanities in Idaho, an agency of the National " Endowment f.or the Humanities. 
She owns and operates a bookstore in Idaho Falls, Idaho, and was formerly a-"member 
of the NatioriaTBoard of Directors, League of Women Voters. 
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Since th^jat time niy personal involvement in a speci&l kind of retail business, 
a bookstore, and my organizational involvement in the programs of the National 
Endowment for the Humanities have been reyeailing ^,nd rewarding to my concern about 
tne human decision-making process and how it is influenced. The humanities are 
concerned with helping people understand just what it is that is really important 
to them, why that is so, and how different values can filter the. same facts and. 
produce different decisions about them. Additionally, the humanities tend to en- 
courage comtm ni cation on a feeling rather than an intellectual level; this kind 
of communication allows everyone to possess a non-debatable position and the dis- 

. cussion can proceed on the basis of sharing individual problems, goals, anxieties 
and pleasures which can produce a mutual understanding of confl icting intellect- 
ual posi tions--and even a comfortable resolution of them. 

Have you ever seen the value-development process actually happen? I was fas- 
cinated by participating in a simulation game which illustrated our very natural 
Spiral progression from our initial emotions and anxieties to our need for pro- 
tection of bur values (what was really important to us) to. our broad subjective 

'views of society and our own relationship to it. The human decision-making pro- 
cess was operating, but it was not operating the way I was taught it should. 

A bookstore is involved in commun i cation * too, and it offers easy ways to ob- 
serve where people are. In terms of being environmentally educated many people 
reflect their need to take indivicjual, non-governmental action to live with a 
guarded environment by buying a great nuniber of books about, how to be. s^f-suffi^ 
cient with nature. And at least half my customers indicate they are aware of the 
timber-energy-paper-e/iergy-sol id waste disposal -environmental degradation process 
by saying they can do without a paper bag for their purchases when given a choice, 
with younger people saying so more often than middle-aged ones. 

But bookbuyers are readers by- choice and therefore information-seekers. Other 
citizens are not, but all of us are living an integrated environmental life, mak- 
ing decisions all the time wmch involve whatever environmental awareness and 
education we may have and jour personal economics. In this we are way ahead of 
much academic institutiafial life' which I hear still needs to think about its en- 
vironmental education/in significant interdisciplinaryways. What kind of' inform- 
ation, then, do we have to use in our decision-making process and where does it 
come from and when do we decide to be influenced by it? We may know that we 
should decide carefully, but the conflicting solutions to environmental problems 
offered us lead Only to confusion. Most inforinacion, especially that politically 
oriented, seems to attack^e recommended solution over anotheV as being evilly 
inspired. Citizens so assaulted usually respond nega,tive1y to the whole niess and 
we miay well make our deici sions j*n the least stressful way we know, regardless of • 
environmental impact. No one has provided us with either a current analysis of 
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the. problem itself, or, even better, with a compendium of usable- information which 
encourages us^ to define it ourselves. Without that understanding, we can easily 
see any proposed solution as clothed in suspicious motives. 

How do you as educators, technical' or otherwise, decide what is the best way 
to educate those who educate us out-of-school' citizens? If I have heard correctly, 
-.1 believe you really haven^t decided ^mong yourselves yet. But^first, may I ask 
if you really want to?^ While I doubt that the reply coqld ever*be "na," the re- ' 
suits of academic behavior could indicate just, that. After all, this society 
teaches us to strive for competence, and possession of information demonstrates 
some kind. of competence and with. it, status and power. Sharing* that information 
may be a quick way to. lose that competency-status-power position, so information 
gaps are often created and maintained. Evidence? Notice to what extent the 
^ecialized languages are used; does that use guarante^e understanding or prevent 
. it? Does then, the hierarchial educational' system hSve a neeid to create and main- 
tain educational gaps all. the way down to the citizenry? The reaf. question may 
be:/' if we cjtizens are dumb and uncaring, why? If you really want an educated 
cit'tzenry, you will get it. 

If as citizens our everyday lifestyle decisions as well as our official voting 
, d&cisidns are important, what kind and form of information are usable to us? Can 
you Show us how we use our value systems to, create an environment and then shape 
new value's from its impact upon us? Can you take us from where we are- 
geographical ly — at home, on our way to work, on the job, in recreation-, 
.economically. spending our money, v^ith those options and tradeoffs, 

we are^ aware of; 
physiologically-- .fyn<:tioning, as best we think we' can; 
psychologically— with the goals we hold, the ^pleasures We need, the over^J; 
. " • and covert worries We have;-- 

and show us goals for better living? Beyond the basics of security, what arc 
they? In everyday t^srms*' not philosophical ones, what differences will it make 
to us, immediately, if we learn more from you? Hovy challenging! are the goals? 
How hassling? Once we accept t[ie goalsiand define the problems, our process for 
reaching solutions must be both personally exciting and -personally rewarding— an 
ego trip, as it were--for us to maintain our interest and momentum and effort: 

Someone also will be deciding for us about the format arid the means of pre- 
senting your" information--to which we are expected to respond? Some of us are 
?edders--i t's a nice, quiet activity— and two-way discussers, not passive viewers 
-■'or listeners. Others' are the opposite: television keeps them company and doesn't 

argue back.,; Readers can usually read in depth when they want to and decide. to 
• take time to «3o so, but with limited time they would respond with gratitude to, 
for instance; cartoons which give them succ;)nctlv the same basics about a problem 
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and solutions to it whirh thoy could eventualTy glean from a longer article; if 
they got around to reading it, that is. But non-readers respond to cartoons too, 
5.0 that approach could reach everybody. 

In addition to education about goal specifics, we need technical .hel^ through 
regular, consistently-presented progress reports, such as the al ready • fairly com- 
mon air quality indices which are much improve'd in format to be visually exciting 
and to convey a sense of important individual involvement. Agaia, cartoons in 
newspapers and on TV with. progressive information on the status of a goal, showing 
what investment of mat>ey was, or was notf accomplishing and with an added "human- 
ities" touch— a statement from the past, a current quote, a related incident com- 
ment, a bit of appropriate folklore--could attract and influence us both intellect 
ually and emotionally. But do check with us to find out if you're coming across. 

And we nee.d a flow chart for our access to power for changing environmental 
situations; 

--where to go to find out what the problem we notice may really be; ' 
--where to go for (jetting action on it (a common environmental problem attack- 
ed long ago is garbage pickup: almost everyone knows what to do and does 
it about the failufe of the immediate solution to that: problem); 
— how to check up on the results of our investment of time and effort. 
. If environmental information is valuable to .citizens in their everyday lives, 
we will have no problem using it and will then be described as being environment- 
ally educated. If educators will--not can— translate and transmit their special- 
ized environmental information through our Various value systems for general dis- 
covery of common goals and methods of reaching them, deinonstrating both by exam- 
ple, surely we will all Se further along in learning to survive, not minimally 
but optimally. 
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HQ W CAN UI5TITUTI0NS RELATE TO EACH OTHER 
IN ENVIRONMENTAL EDU CATION? 

Panel: David A. Kennedy, Rosemary Richardson, Frank Nicol. 
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DAVID KENNEDY: 

From my perspective, it is essential to have support from a. 1 facets of society 
•> as we attempt to get environmental education programs together and mc^nng.. Get- 
ting support on a broadly cooperative basis is, as you well know by now, a very, 
very difficult task and it certainly has not happened. yet. I think tierr are some 
signs that there is hope on the horizon and that we have begun to get a handle on 
how to do thi:>. There are lots of ways to approach the problem. I would like to 
briefly treat just one today. 

I contend that the adoption of a formal policy statement of agencies seeking 
to relate to each other for environmental education purposes is vital to the ul- 
timate survival of that relationship. It is necessary, although, not sufficient by • 
itself, to the actual accomplishment of any far-reaching or long-term goals. 

I am concerned with something more than just a casual relationship between 
agencies and institutions. I want something that is much more definitive. A pol- 
icy IS any plan or course of action adopted by a government, a political party, a 
business organization or institution or the like designed to influence and deter- 
mine decisions, actions and other matters. The adoption of a written pol icy- state- 
ment as opposed to an informal understanding (or merely something that an insti- 
tution does, something informal), is important, because it can bring legitimacy, 
and thpreby, more hope for viability as we look toward courses of action. Need- 
less to\say, a v/ritten policy does not guarantee viability. Policies, written or 
not, can be overridden. We see them overridden a>ll the time at all levels of gov- 
ernment. They can be brus'hed aside, forgotten, oA^come into conflict with other 
'ind stront^er policies. In practice, however, and in the context of developing an 
inter-instltutionaV environmental education policy, the adoption of a written pol- 
icy supporting the program can become a very powerful bargaining tool. At the 

David A. Kennedy is- supervisor of Environmental Education Programs in the of- 
fice of the Washington State Superintendent of Public Instruction. He has taught 
science at the elementary, junior high and senior high school levels, and has 
worked in teacher education programs at the college level, as well as directing 
outdoor-environmental education programs. 



very'Mea$t, it can h*v:otite a '.^tart and I think that is really what we are looking 
for: a p] ice to begin. 

I suggest that the first or the. InitiaV policy development should be charac- 
terized as l6w-key, nonspecific and evolutionary as opposed |bo revolutionary. An 
ardent supporter of envj ronmental education may find such a policy lacking in sub- 
stance, color and emotion and, most of all, lacking i' jk. kind of strong commit- 
ment that he or she would like to see given to this cause. The policy should be 
designed to be acceptable to institutions (bureaucracies, if you will), and its 
major strategy might be called political. Recently, politics has been referred 
to as the art of the pos$ible. You can play witK that one if you li^ce. 

Of course it is dangerous to general ize about all institutions with respect 
to their receptivity to innovations, but experience demonstrates that adopting and 
ifr.plenienting new policy is more possible when the noljcy is considered safe rather 
than revolutionary, no matter how worthwhile the goals of said policy might appear 
to be. l won't bfil.abof the point, but perhaps a quote from one authority on pol- 
it.y might suffice. In Sharkansky's book, Policy Analysis in Political Science , 
Ralph Huitt states. that " Low political feasibility must be attached to what- 
ever is genuinely nev/ or innovative, especial ly if it can be successfully labeled 
as such, and more importantly, if it rubs an ideological nerve. What is most 
feasible is what is purely implemental or can be made to appear so, or can be 
made to sqem a comfortable next step under a program which has already- received a 
good conduct medal/' 

Maintaining a low profile may be ^even more important today when institutions 
and bureaucracies, like the rest of us> are suffering from the inflation, stagna- 
tion, regression kinds of jitters. Hopefully, however, the first or the initial 
policy can do the job. The initial policy can allow an agency or institution to 
conimit support to an environmental education program. 

^•recom^^Gnd a rather blatant attomot to show that the new policy is in fact 
more," or less a continuation of at least two previous institutional policies. For 
example, let's take a state agency' that manaoes some kind of natural resource, 
be'^Mtis^ we are always dealing with tho^e kinds of people. A safe approach for 
them tu take mi(jht be to amend policies that treat (1) informing the public, and 
(2) cooperating with other state agencies. They have always done those things-, 
they alv/ays wi 11 . „. . ' 

I don't think that mention should be made in the first or the initial pClicy 
'■/tfUement of how much the institution is going to contribute to the program. I 
think that is dangeroijs. Herein lies an admitted weakness of the policy, if one 
means a more or less comprehensive plan. One of the dangers of selling short such 
a project as this at it^> inception is that it will never get off the ground, or if 
it does, it will never go anywhere: Ideally, any educational endeavor should be 
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thoroughly planncnl v/fth spocific goals and 'Objectives and with an adequate budget 
to obtain the same; and yet, specifying necessary if additional resources now 
could quasl|i the entire proposal . We have found that it is much more effective to 
be purposely cautious and successful than to use a disruptive and threatening ap- 

• proach. An answer to this dilemma is that something is better than nothing, but 

a better answer might be that the project will fly or not on its merits. That is 
what we are hoping for; that it-will fly because of the merits of the kindvo£jpro- 
gram it is. 

I feel that an inter-institutional environmental educai-ion program 'will suc- 
ceed to the degree that each institution contributes to it, and that in turn, each 
institution will contribute as much as it can when it is convinced that the pro- 
gram does indeed benefit itself; all the participants must have a satisfactory 
answer to the question "wharfs in it for me?" The institution has to understand 
,that, and hopefully it will lead to some of the results demanded by that institu- 
tion's charter, or that institution's mission sVatement. This is a very important 
part of this policy relationship. . " 

The public relations job of securing adeqhatii resources, then, is seen to be 
a continuous process rathe^^ than one which i*5 sentled once and for all at the in- 
ception of the .project or the agreement betwoen che two institutions (or as many 
as exist in an agreement). In a like manner, the task^ of planning, development, 
implementation and evaluation will be conducted continuously through the life of 
the project, building upon project successes and hopefully learning from mistakes. 
A legitimate inference which couT3 be made, from this approach is, that within 
reasonable limits, institutions will embark upon a program with more or less the 
same amount of material and personnel resources that they now contribute to allied 
endeavors. The hope*"and expectation is that current resources will be used legit- 
imately and more effectively. It would, behoove institutiohsri f6el_,__to liva _ 
within these constraints until they demonstrate that addit'ional resources wi-ll be 
used wisely and well. At that time, well, this suggested approach does not man- 
date a minimum level of support, but. neither does it limit maximum kinds of sup- 
port. 

In summary, agencies and institutions involved in any cooperative arrangement 
need to 5 hare their' human and material resources in a legitimate Jiiarfner. They 
can' t "bootleg" it any longer as so many of these institutions have done. They 
traditional ly* charge it to something else, call it something else, but do environ- 
mental eductUion; I'm afraid that isn't going to wash any longer. Environmental 
education activities need to be consistent with an institution's otfier duties, 
functions, programs and responsibilities; and finally, the inter-relationships be- 
tween institutions need to be formally cemented with a policy statement in order 
to achieve those far-reaching and long-term goals that can be agreed upon by in- 
stitutions seeking to relate to each other 
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ROSEMARY RICHARDSON;- ' . \ 

t / ' 

t. would like to. speak today on how I see the role of the community college 

more than on what I have specifically been doing, I feel that the two-year collejge 
can have a three-part role* in environmental education. I think that we can Be in- 
volved in technical training, training people as operators and monitors for in- 
dustry, government and various institutions, r think we can have a role as an. 
academic base or core for those students who are in academic transfer programs and 
for those students who complete their formal education in community college. 1 
alsovthink ^«e community college can play a tremenclous role in public service and 
community activities. To expand a little bit, I think the community, collegers 
an ideal place for co^peraii^i^e or work-study programs in training technicians to 
work in government fields of moni tori ng water pollution and air pollution— in 
other words, these* people that we are now training to operate machiFies. In the 
coniTiunity college not/only can they learn how to operate machines but they can 
a: 50 receive a background in what it means. We talked a lot this .moilUjing- about 
values.. I think we can get some of these values in addition to just pi a i'hc, techni- 
cal knowhow of moni tori ng equipment. . 

t think the second thing the conrnunity college can provide is the aca^mic 
background in environmental education, both for! those students i^n academic programs 
in the four-year college and those who are finishing their education with us. The 
greatest problem that we have in this field is that we get both'students in the 
samej course, ^he needs of both groups of students must he met. We are supposed 
to give students awareness of environmental issues: how to make good decisions 
when reading the newspaper, when, as v/as suggested this morning, we go to thepolls.^ 
• How are we going to decide? The community coTlege can provide. this by creating., an 
.,atmosphere of awareness. The area 0/ transfer programs is more diff icul t. At 
this time I don't see the community college as having the capacity, the multidis^ 
ciplinary expertise to provide a two-{year program in environmental education, 
think that today.j anyway, we have to leave this to the four-ye^r institutions. " 
They have the research expertise, they have the experts in the multi-disciplinary 
fields, that at the two-year colleges often lack. I'll speak a 1 i ttle ,1 ater on 
how they can help us. 

The third role of the comiTiunity college is in the area of public service and 
community awaVeness. TfTe two-year college has the greatest access to the most 
peoplf^. Hb^I in "the communities. The four-year colleges are not as prevalent. 

Rosem'ary Richardson is an instructor of ecology, botany and' general biology at 
"Bellevue Community College (Washington), and has participated in courses and in- 
stitutes in science and environmental education. ' S 
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We are thorp. Our f'xporf.s c<in play a Gentral rcM^, by means of public service 
programs, seminars, workshops, ancMjjort courses, as well d,s ppviding advisory 
personnel for coinmunity groups, for locaV government, for our* public schools. .He 
can also assist in local indusfcry-dsiiejopment. Connunity colleges should be, com- 
munity orientetf. We must become more invglved in this field. Most community Col- 
leges today are not. Overall, I think the ^^reatest problem we •in the coinnunH^ty - 
colleges today are facing is in educating /the G^mmunity college educ^toiv. Most of 
us v;ho today are teaching- environmental studies programs in the* community colleges 
were tapped to do this job because we wefe there, w^en someone in 1970 or 1971 ' 
Said, "We 4?ieed to offer* courses on. the envi-ro n inent." Many of us do not ha^* 
mul tidiscipl inary backgrounds. Many of- us do come 'from a science background, but 
wp'vp hpar d tQdjW._spypral tintes, we need also to inclbde political knowledge. 



economic knowledge, human valued'. Many of us don't have this background. .This is 
where I suggest that we can, work in conjunction with four-year institutions to 
provide a broade^r base for us, the educators. We could do this by having special 
• programs; , or summer workshops, perhaps funded at tate or regional levels, which 
\ would provide an access, a source of expertise for us to broaden our own backgrountj, 

to update th<^' knowledge v/e acquired several years ago in formal education. I thinlc , 
also that we could form environ.n^ntal education associations. The pur*pose of these 
i would be to disseminate inforni^i'tion^ to update, to broaden backgrounds. Lists 

wpuld be valuable, of where jiiie experts are. Who can we tap for specific know- 
^ ledge? Again, summer progr/ms v/ruld be a. good start for this. Funding for the 

community college is offen^a difficult problem. d*ur funds usually have to come * 
. . froM^ state budgets-. We /ery' seldom get research funding from national, or private 
foundations. • / ' ^ , • . 

So, in conclusion/ I think that the community college can and should' play a 
- vita] role in dnvirpfhmental education. It can become a part of the enlarging net- 
work of instttutio'iis that cominunicate with each other in this area and especially 
it) public service to the communities of which we are part*. 

. \^ ^ ^' 



FRANK NICOL; 

• I'ni (Kjt going to provide you with a success story, -in part because we're still 
ni the middle of developing it. I'd first like to indicate a little bit about what 

Frank Nicol is Director of the Environmental Studies Program at Eastern Wash- 
ington State College (Cheney), was consultant on environmental affairs for EXPO '74, 
and is a 'member of the Board of DirectoVs, Washington Environmental Council. 
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'l^ur, •** ^fv' if: I ^.i^ ! (if« t'r-'" 5^ '>'^'' tH^> 1 think, fnr w*h^t wf^'rp 

''^VTf:.! to in t*^»^ l;^^'V::ir^ U . * 

^h.. Mr->t job, hPt:.ri<.e Tn; ij^*v«;Uip1n'i a muU f it x1l>l ir:,iry tfro^;^M^^ 1s to break 
<--!tm> .'}f tht^-^e rp'.tr let ions we far.e, be^.^u'^o of our overspr^cial i.-*ation. 
r*^ •i^'^v.rrtUM to ^ro^^jr^-* an u'libreTla nr'jani jat ion and* while I'm ro^u^^tina an 
-i*t---;it t'. d*:»V'.Mui' a r'aj u*, I an^ a-Jverti-.inij those C'Uir-:;e:i in ttie variou-; dt^-pari.- 
r.pnt-; that ruivf- orjvTrnm-.nrital as=.Duatiorr». At. the samy tine that wo' re j)j.i:ying a 
law-Key iJO'ivtion at the s-hool, thtn'f^ is* the' problett; of survival withi«i'a bureau- 
cracy ati'1 rvT f?ot f^.Mictly vure what Pm ijoimj to have to do in order to develop 

^li'iUity tl'ia^ nee^:''! Thir, samt^ attitude is beiny transferred to the 
i.ijpj^n>ty,» anft a. in Fhvl M-iith'^. request^ what we're trying to do with the envir- 
cm. >-?ta] v'>-r-ijtv,, i . t'> snow the aduil>, the adult •p'oups, how, wten, v^here, v/hat 
*rui/ h rv'» to df> irt crdet* to be effect- ive. * 

I ^u^ird ^he .id!"or)tian earlier <ibout not becoming too active with the qroup'?. 
: i-i .*rv I'ji an mv innn^i'.ntal activist. -After you decide on what you're qoing 
t.. 1,,, iy, /-u havt' to qo and da it, For the groups to have some continuity, 

f;^s..'^Jt-r , we fry fn^.oura je theni to develop their own action projjratiis, 

t' ^v'^' r':U . '^'r'.hin^ie in instruction between different institutions, but 

. i .I'.mt? ;>n an irr^-^ilar basis. There is a request, now,«to bring a'consortium 
>f hM-M , tntii a reS'Mrch vrogr aiii. We dy :^dvertise our spf ciaV abi 1 i ties at the 

'.sr f.'Aar-r'lfs wi^ have indicated what our library acquisitions are, so we .pre- 
vr-r;^ -i'tdu^-^ dupll ration. , ^ 

vie -w^- r.rqani.nrv| dis'^u^/.ion q roups between the institutions. 

/;i-.h tne special ^>upport of fV.y institution, and encuuraqed by various of the 
^niV^on;'>.^ta^ |p>up*^, I took an active role in to help the business cotmnun" 

tu Ir^ir i.Tii.^*^ the environrnental .theme for '74. I have learned a lot. 

jrie or the things I have done recently, to try to bring foreiqn visitors to 

nf thH .iriva ',cha<>ls (Km taU:inq about the Northwest in this sense). For ex- 
r :>] s th^: recent RuO^.lan visitor^., those that came here to help in develnpinq the 
*-]«'irc>n!-..it.tl vi^nvpaint statement one qrcmp is now touring the northwest part Qf 
'-h. ,rtf" v'.ith/h*» National Park :^.erv ice, Forest Service, and Western Washington 
.v^te ! m! I understand that soiiip of the personnel from the Univ.-'rsity of 

Wa-,hin itv.n •.'^ill' b^'» there with them. Yesterday we hosted four at *^.,".tern. (iVcllsat- 
v.x'Uiy tnerv .viU be a contingent, at Whitwrtli in the morninq and the same qro^p 

V>n,vi in the*afternonn. Another qroup is with Washinrjton State tjniversi'ty • 
't--tw' l';...ki?rq at Heir-- Can/on and ?ome c^+t;^ areas down there. And on Gunday, ^ 
* tr,i . ca, TM^n or:{.ini>:ed to 4\m Grand Coulee iUp! and the whole Colu?nhia ■ Basi n 



ERIC 



8 8 



V 



.'It -hii ♦•Mu^':a*. ]gn ^ I nr. t; i ? u*- i on , in _ttjf' ar'^M, hut of va^"jt'''^«'> ■i!'i*f'''**^f"i'"it^> 'ir'aup^"- 
'>nv :ronnt>n*:;*"l , civic, arid ■;v :.)n-' ta p^xnlucf'- .:\ proqraiTi that cun \)f' u'led as try 

taki' .i'lV'.Vrit.^QK^ of the f.^w irst^^v-vt in tn^- f^nvironrfiefit aivi to '■■^-p ff we can con- 
^'n-i^' f-rr, kin.j thi'v-i int:"> a !'ro'Jr^i;•' lor the? f-i^iro, uar* i ^:ijlarl / tis we aojuire' 
4 "umv^it ♦.^ i i V, 

■ ;r ,vy ..Vrtr^ ca%'^/, -ind I d;;r}'t kniiw nov* irt nth.^»r Ir^t i tii^ iorv^ feel about 

rTis, innov',jr !or; i •; no+ rr^; npii/tni, -.art^.Jilarl v withirt* the stato systt-m, wher*» 
tht* f.Oijr.'.". il on ^M-jhoi^ tducj*:^on I-;- d'">kin'| .for ■;rf.'dter and ^ir^viter e^vuioncf? of 
^"V.v-it'rmd] et^*;cier;cv . ' nis f'. nif-a:.;urpd in ♦'.^rrri of the nun'tji't* of studf?nts you 
<::t*\ i'.;;, ui'Milat^.' aroun-i I ^hi?ik w*^- f J 1 are go in*; to have Ui a'-l for pprfiiission 

to t'f:.;.or'i> H^vr.jv^d ir, i raio y jt i orr. , bpf-aus*"' this iv tne onfv way in whidi we're 
'1 ,-*r.y,.|r)p :;rc){rv''. t'lat hav r^^^l^^vafu.V: 



I r'' *';t. ■ ;:r.^:;;'^^ of i-r,^ T riv i r^)ni:)ent al Ftlucation Cert^n' at Portland Statf> Univer- 
i-.y. Th»,;' i'. t'v- ro;-,^t't i;f tnf* rio'.t (iifficult kind of Intor- ^nst i tutional 
nfV'Mnt 'Ion:, "..'.(.or-f'ra t; i ';r) rii^u^nq instit^jtiarsai bi;sine'~>s offues. I, and tWo of our 

!f*\ worj' for' t?u.' '=.)ro'>ori ':;tate --/^^iten: ^f Hiqhf'r [Vlucdtion; our dirtKtor is an 
v:1:'!^TiT:rtritor i'r-o;-: l''ortUnd Tubli^: SchooV".; and our :it?cretdry is provided through 
:i iiM"! f"a;>nV' '^^■'ijr'tdation 'U'ant to the Oregon Muspuni of Scierit.e and Industry. 

rnt r^' art' ivv^r-'il r>:^a:>aris wny now, mr^.' than evr-r, wo mvn to look at ways in 

Vi^' ran ihar^-^ as^rov- in-.ti tutional lines: 
' i^'-;t, ttif» i}r^)hlH::'s wf; tact? ar^^ so much ]arn^»r- than the resource^ allocated in- 
di'. atf''> On:-} i>f thf> wavs w^^ atn !)CM„orio I'loro ^:»fficif'nt with our liniitPd resource^ Is 
h/ iTMnafi rt'-; -riiipl i«:at i;in. Riqht now\ this is supfiost^dly b^ing done for us by our 
T'-.lat<.r'- . ;jnd funding .^q^=nsi^.^s--tni': ! dnn'.t t^hlnV m should roly on their judq- 
. 

■■+K."r'd, v.iif:h ^^any cf (tur onvirtuii.ifntal probl^^'n^, wo can't afforti tho time~1ao 
iM'twH-n v.'fK'r' : rutiO fd r ;t; . ri»-' t ' i,os a protfloii! and' th^^ tlnio whon wo set up a now 
bur o-isf.ra'.y ^yr rjro'jrar'' to deal with th^- problpin. Ka^h new institution v/e must in- " 
i/ffn* v-r-r^rr^sont^-. the ^'ailuro of oxistinq bureaucracies arid profjrams to coni- 

1 !i^n ■ ! 'SHip^'^^^'^ - ^i^id rof'iain tl^-xibh.'. . * 

. 5 ^''^ 

l.dura Williairson is Mana-ior of tho linvironiiiental F_ducation Center and Research 
A ■ w itar.t at l"n^tland State b'nivorslty (Ore'^jon). Sho was a nomber of the work-in^? ' 
'■=»n:?.!;*.tff.' for' th*"^ -.X!''* ' /4 f.nvi roniNf-nta] Sys'sposfa Sorios and has boon an onviron'- 
">*^ntal :r'r-.uttant ^.o f!Viny 'p*0'i(>s. • . 
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iv fi' -r :r-'Mtjn'i ,:U)i'^\'-fv: *'or *»a-.:n ,aK-'T' , i^.i-J) tries tu solv*' its own prob- 
!/.'■ ,, I* :ir'v V'^Il; *-o .v.tdr>.'->s nuV' ;,r.;':HM','-. hoi V',* ^•■al 1 /» we intist rit-Ker dras- 

I^H^-ir if: i K..rr-:,r]i<- i* M>*) nr irfon laH-n-^njrHi'? i-> ^^jrolv a touqh task to at- 

• V'T/-''>^1/ .^^r'-otiv" ,:;::-oru' w;::pi rv-^hiil "fdinq att'nnpts. ^'any of the? 

..,-,^f t)vt}r., ,Hre *fk>,.-^ :,t^r.ulv .-^no .ir<^ loast, .rehire of their own Vcoriquor- 

nu] L - -^i'-iifi'. r:f-:t-'wit t'^fi 1. H;*^ tn'^^t ^t/ipm vouperation. First you 

i'r...yi y)^i>- <ir^' ^.i^ilr■ i ^ i ^.u*: ^ ' - 1 rna and shor^' - v^rT. (lO'ils, prO'jrdJTi nne4s and 
J..* ; vi Ai^ rrin fVtNM'; w^- thr^e fhe result ufv ^Mther than as the 

s*s*v^-x'-^ tor^ ■ iM. ;,U(i'eur;f^ You I'ui'.t, then» Ifarn where the 

-r [:■'*( .0'. -I'^trv!.: j^}*- !r^-^ hi:, ^'n I and short- t»^n^t:i 'jt^als, ^ro^iran^ nt>fids , cur- 
1 , .^''T,, '•..■.:-jY-r.>\ , ,u!d ^- oruu-L t" t 'Hv. ? One** you ind vour potential 
H-iv- H "s M f o f ! ! i Hi » is th*M) up to you to identify for your- 

• '!v*'^. ; ^ , . liii ;\. ir ^'nr- ; {MSfT i t f on . While I'd liko tO se^* d new Pthic in 

;i^T.,.i^^l .iH^t M; ..f i r^it ! ofi.i ; 1 1 1 vjn^ t'af.ed <.rn tint ion of '^ynprciy and 'ivn^biasi^! 
; ■■ 'i.}f -^t'iidin-i hr^^tth. 1 1 Of j r,-.,i]lv finly w^n-^ks when everybody has a irriy 

■.r\ pUr'nir! ir^d *'7^'tvhi)dy ' ar? rlearly uifnitify the bpnefifii thf?y receive* 

at th*^ rnvir.;rr^:nV'^l cdatnt ion t.vvnb-r ^rav*- found that it 1s easier to in- 
;.*-tn> .:org' jTu- r, i'-r ;vitn an^'ThsT ^ir.-^^ip if you ha^e a little fre^ space or neutral 
Ao^^^f,,*-,- vvh't,' t'l ■■v^'^. v'fi-^ of the l.rj:'-^ fuTK.tion> Is ^.ii^iplv zo riafntain that. 

T;y--itf-.r V -■-*^a*' ;i'0^ i rit*^r ^ ^ i 1 1 a 1 tri exi^; tinq institutions. We are 

.*'.]: t-Aa^^'aif ^-h^', f\-i]: ii;r ■■,^:verai reasons: 



n.-y., ;. ,:ur ;)rr\arv >|oa^;, . Relieve il ot- not, it takes 'eneru/ to 



^^t iv. ^ >X ^>r'v i Mi d';d r'diiv.H, i st^.l I ■:::.ntr->ver.J^*^ ... .Miirh of our work is dlr- 

- at : v^r.nn' > 'fiir : '.ssr^i^^ ' .a M.^n Lhi'-7>.'U and st^r v1 fi/]. as an Infon^iat ion 

In ^■ur\*\:ir, + > ■ 'r^^' ifi;* ii^v^" : ? drnt ^ f / i r>'j lu^t^'Titia] art^^a , nf qroup 
= ■• ■;:>"r«*.^j'i rr^-l ; ■,.^^ i» j s".^ -,.'0+ '-vMits whi(:h will encoura'je v^oaprratioi;^ 

' "rrr-t., -1 ■ara-- »is'.,^',^? different Qrvjabi/atinn . ;:ontribiite rather s-!^a1l 
1 •■. ,r-*', '■•-^•'i.^, and rv'-'t^rr*-^ \ tU"- pro^iranis. This ent:oiJ»si^}es everyt-ndy 

' rs.o' ^r.v^- K,vv< m:-:- s*a-y." ^r- ip ^'■rp»-'ri;"f.;r*t su'..h as ours without takir^i very 

■■■■i-.'i nsk . 

■ r.y ^>al :dsi.af!^>n r„'>r^^' '"^•^ is fu^'if'^-or i'^nted. Ther^' are sev- 

is.. ; ^ S ?' ' ' T^i t ^ o?! ^ifid c Oi ■ uo 1 c a f to^ , but two W'v 
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r^.Mi^T r».'f '-r-f:', ,tr.^ '^ia^ t'^-i, h*^ fv<L: i tifp^ and that your focit'i be In ''ynclditned" 
terrMtofy. Ur..^ :;t U'^* 4 hf a*M V/-usf.Hl or-j-jni r1 mj ikwico i in the envirori'iiental 
:!'ov*'i*i^Mit {•> t?'t* ^ho UTU'ral focijs that the LHC'aSvii is that great an- 

•'Ivi jr.^«i! territury--t?iM fui:jf>7r- ;^ath.?r than tryin<} to L'ncoura<jt? p(?ople to talk to- 
•unhtn'' .\tu}\it fhf> sit; ?l.jr nroject -. th.-y >iavo alr^aiv dpv^'^loped* we try to' bring 
.pv:>^fl(' t.<;'jo*',h'/r wno :-if-.;nt hi^ irit-.rrr'-.red In tli^* ^w;t.:;f. n^w pu^sibi litios, fundinq 
:t}ur'.i»., appor*:unt tie^, cjr t*^^ hnolocjie''^. We have found that our future 

or h;ntat ion and our status as an eduration pxperirient , make it easier fOr us to 
iMintaiii a Ct^nter *;sr cotr.niuni cation and cooperation. ■ 

i-vW^^'re currently involv^'d ij, a rerjional ^xperiii'ent in cor n 'micatiort and cooper- 
at 7. in cillMii rj(;rthw»^^st rcQN'LT, The rationale and n;any of the techniques I have 
'*rentioned are^ thi' ba.us for this t-nvironniei1tal Education Act and Hill Fatnity 
fund?^l prujer. t. The pu^p-ose '>t thf^* Northwest LCONf^I project is to identtfy, en- 
rta.ce. and evtend the f^nvironniental con!n!unica\ion patterns in the Pacific North- 
■fi*'-;t. [hif i,;)f.tn]/ newsletter, RAIN, a f^ortund video access center, the SHARE 
ii.ihMr '.fjf;.pi;tf ?■ d!»*ei:tcry to be df^^nonstrated next week at EXPO are all part of 
* . e f f a r t . A ^ i n a ^ r o^r^po n e n t is a series of br a i/i 1 0 rm mee t i nv^l s being held in 
different ^rpa-. uf th^- Northwes* to develop reqionally-oriented, inter-inst'itu- • 
_ti-.fnal, i Vi ■..v-T-^tK'fip tall y~*>r Tinted env i roniventa I education projects. \ » 



- 'ir^^+tn -•! 1 Tr,.tt>>.j f,r;.v, one tnust ;;uike a very short r*e^ponse to a very significant 
1.1'^itTOf^. Th»' inti^r fa^e ts a fondar!t?ntdl t.anc^^pt to many aspects of environmental 
-'.l:j-;at loru It is an porta nt nc.^ed in our very youn^u develop in (3 history. The 
Ir.trrfi'is i.. '.^loln-iists and ^ifudeni.s very appropriately express it, is "where the 
a.:t..r .s.-' ^ • * ■ 

b'. Mou^jt-nns of ;;J[a^ itiirl.r.^^ '-.tateinent-. and words, I -always tend to qo back to 
;:ji^>i': ••'.nl'3-ji r- j] ■ piinr. iplf'S which ar^ ch^\llenqes th^.* assl^^ned topic, The.-,e 
':■;!';■;■!•. al prM?M-!ple'? ar^* tuo sin;p]y staffed as follov/s: 

^li ^'n P '.t j;.^ pr-v-'isp tv5 problen'^^ ■ 

! :. i I n r* r e ] ci t r<> ri s h i p s , in t e< ?r a t i on 

■' ! V'; i ta t i on ,^;rnw th w i t h i n a finite !'*-rSOu rr;*? ba se ■' j 

■ ? • , 

T=,".- '.rir'tuska is chairrran of the Fnvi r oniiienta 1 Science Pr-ngra^^* and Associate 
• 'r-;!-e;Vv>T' nt Afohi tecttjrf at Washinnton ^tat»? Univev^si ty. He has d<5nG n?search in 
".."•.:jIo'n:aT t-ases of tMannini and arch Uec tore* and Has been a mer^bfT of the City 
f '■[ill n ; i-i i J, t 0 n j 1 a n n i nq f.orji ■ i s s i on , 
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r^rM»^t]y, I IVici-^ to .»*a';in*^ t^H* basic topu: of 'The! Interfdce: How In- 

^^tltjtKjn'^ Can J^f^Kit** to l'<y^i I'f^H'r In rnvironrmmtal f-ducation" with these three 
ba^ic cone ^^rn'i. . , . , 

What, i', onr nol ii.tic concept or r)^elnis^^? There is a ne^d for integrated ac- 
cent; prn vf.'iii; in ??nvironn^'tntal ^^ducation .it all level-^ of our local and qlobal 
•;,oc;iety". We -iunt in varying ways establi^.h an interrelationship aniong all elements 
\n Our ->i)ci'"ty: each pin'?iOn--each student, .earn household, each school, each 
nei<.?hborhood; each city, county, reqional or comprehensive university (of partic- 
ular intere;>t to today); each state, all nations, and the world. Each of us 
in envlronrvntal education l^u^'^ help and contribute to the establishment of access 
proiiniin, to a^l of these »?lenents 1n our society. 

In perspective?, locking back over the last five or six years that Washimjia?n. 
State vniversfty has had an active program .in Envlrontnental Sciencf^, there has 
been prof^res-i in developintj environmental programs for these diverse societal needs. 
Vj'iiM i.-nKifanis have b^K^-n good and some bad, our progress may be too slow for some 
and ton fast fur* ath>^s, but still there has been progress at almost all scales in 
s«x:1f»ty. Pf:'Oi>}p ar^? b^oniimj Incrpjsimjly , aware of the environment, some in a 
mature way, ot'ipr-. in a ^alse way. There is much work to be accomplished here. 
Citnrfm participation is a new spirit of our time. ..at another scale, thi-s ^sympos- 
iu-'. i-. an atte^^pt to br.inq totjether pr^^irams .in hiyher education. There have been 
nan/ others... and at fhr^ most important scale, \the world is beginning to fociiS on 
i^lobal env,iranrf?ntal problems tjn^ough population,, water , food and habitat sympos- 
iun^s.' - ^ , ■ . , • ' 

Due to thf^ econuiiiy of scale, a qeneral concept which may relate to this hoHs^ 
tic jjreinise is that institutions should work together and support establishing^ 
proyra'-s which are broador in conyixt than each institution in itself, Universit- 
ies should organize/ to establ ish ^tate, intrast/ite, regional cooperation; national 
and international pm^jreL^.n. Dui^ to other economies, individual institutions should 
help other institutions at the lower scale, i.e.,: a university could assist and en- 
courage its regional connunivty iVsTrppayingTesources to help" develop unique pro- 
grams within their "sub-uni ts\^%such as conriiuniT/'organizations , high schools, jun- 
ior caVlM-ifV^, ptr. Thf^se units should be oncouragpd to organize to define their 
^needs tor institutions of., higher education. 

Appropria-te interre]ati,ons^}P$. for integration are very iinportant at all levels. 
i^M havo set- of choices: we can institutional ize- these interrelationships and make 
thf'ip. pOT!ianf^nt, or wc can ust^ thp^ s inplest means of openly sharing information and** 
resourtf^^, involve cosnmunity action and citizf^n involvement to establish this in- 
terrelationship. All of these .niethods take'quite a bit of preplanning ,, but 'the 

... . 

latter ^'ay be a -^iorn evolving natural process to follow. 
«• <^ - . ^ ' "^"^ — 

c 



-.ditidns, v^nu .ir>> thf> 1 iiui tat i*onf> ? When I come to conferences such as 
t.hvi an\l participrHt» in <ii -(,us^Jons about environtnental education, I qo home feel- 
inq pw?tty ^jood. I r,tron'j]y feel that we at Washington State University and in the 
Northwest region have UeveToped a concgptual framev/ork which "has the marbles in 
thf-f riqht pocket/^ 'When I qet home. "I find that we Have problems in '^managing 
tho>i? nvirblei." Studyiny the tremendous societal needs and the growth of environ- 
timntal education within a finite resource base forms' a perplexing .dilemma. 

At Wa'^hinrjton Stat\? University, our F^nvironmentaT Science program is gaining 
student 1ntere':.t and university support faster than other departments in the univ- 
er:,ity. This, within a finite resource base", requires redistribution of resources, 
which causes institutional competition instead of cooperation. This, of course, 
' i'^ df^iitructi ve to intf>rdfsc.ip1inary cooperation, a fundamental concept of environ- 
'nental education. • ... 

Thf^ orqanization of the "interface", or establishing appropriate interrelation- 
shiu^» between onvironmenta ) programs, wiM make yhe overall movement more stable. 
Sharifvj re'.oun.e% Hiay minimize duplication and waste of these same resources. This 
i> <Jep*»ndent 'ipon what economy of scale v^e are dealing with. 

Internil to a Idrge university, we have developed many v/ays of managing our 
rf?r:.<jur<:M. th^j key r:oncern I bring to this conference is ways of managing your own 
hojisehold. ' Our uroqrm interrelates three colleges, some ninety faculty- from some 
forty iltfferent di'ricipl Ines.' By managing well one's own household, one can minim- 
'i.*e the" ener'.iy-connuming problem represented here, i,e., '*the valrje of an expert 
i'i proportional to the distance traveled.'' One must first of all find way' of 
^Mining acces nbil i ty to the regional conte.xt, the university as a resource base 
fur intt^r-iiniversity and community matters, 

At the snialler scale, we have developed some programs which involve the com- 
' f^'urtity throu^]h its school ^system and citizen organizations. We need to do' a much 
tiettor job in this area of concern and could use your help and suggestions. 

At the lari^er inter-Institutional scale, I :iuggest participation in programs 
such as rcONTT and SHARE, programs which are attempting to coordinate. a data bank, 
riiiblic relations and comir'uni cation programs, and resource crisis exchanges within 
tnp 'iot'thwe^i^ region. This t^> the type of program v/hich is larger i.n. scale than 
the irr^ni tuticn", and needs to be collectively supported by institutions. There^ 
'ieem to be economy and effec tivene'^s in coordinating these types of inter-institu- 
tional programs » J * 

Afu«thpr important prograri in the ^lorthwest is the newly established Northwest 
A , .')ciaf. ion for the r nvi rontnent , an association of institutions, their students 
anr? faculty within the Northwest dealing in the area, of environmental educaffon. 
r-Ifis pronnse" to be an. i!;portant organization beginninti to develop inter-institu- 
^!'>n'^l proqiM!!--, . It i"> ?\ beginning in the; Northwest. There are .iiany problems: in 
^act, i>n?sf*ntly wc^ ran not f>v;»n agree upon an organizational name. 
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It is not Any om of these proqrains which seems important to th-is conference 
now, within the broad context of environmental education for our local citizens 
and our global coninunity— -it is all of them. I briefly suggest these thoughts and 
encourage further exploration of any of these programs through the seminar's dis- 
cussion. . " ■ ■ 



ROBERT* 0. SytVESTER: " \ * 

Institutions having an environmental studies education program can relate to 
one another in several ways, and there are good reasons why they must relate^ 
T^ese remarks refer to institutions which have a well-identified program in enyir- - 
onmental studies that includes teaching for both the undergraduate and graduate 
student, research. and^publ ic service. By their very nature, these programs are pf 
necessity interd jscipl jnary. In the setting of traditional degree * programs in the 
conventlorial university or college, the environmental studies program is very new 
and quite non-tradi tionaK Each institutional program is' essentially staffed with 
faculty who have recently, come from or remain associated with a degree-granting 
department. .These faculty arfe now in arf^interdisci pi i nary setting where there are 
no models or norms for program development as there are with the traditional aca- 
demic fields. 

Iw the development of an argument to show a necessity for "relating", it should 
be painted out that environmental studies as a discrete program is not universally 
accepted as being a -good thing or as beinjj necessary. Some feel that the subject 
i^n ^.Aing adequately handled by regular "departments; that the environment is so 
bruad a topic that there can be no rigor in its development; that the environmental 
concern is a passing fad; that ther^ will be no or few jobs available to anyone 
with such a major; and that in these times of fiscal restraint and reducing student 
enrollments, universities should not embark on any new and competing programs. I ' 
strongly disagree with the foregoing arguments and, further, feel that an envihon- 
mental studies program is also one of the healthiest things educational Institutions 
can be doing as a means of fostering interdisciplinary interactions^-preventing 
themselves from further becoming inflexible, stereotyped .graveyards . 

In my opinion, the primary reason that we must relate "Is to exchange,- informa- 
tion on progranrr cmjrse and research, development. Each institution is searching 



.^Pobert 0. Sylvester is Directpr of the In^.titute for Environmental Studies and' 
Professor of Civil Engineering, Universi' of Washington. He has. served on many 
University as well as non-University con' «es, including the or^e which planned 
and developed the Institute for Environi Studies. . - — 



for. itnprovfd umr \v syllabi, bt»tter (^tothods of securing individucil interdiscipl in- 
ar-y faculty input,. and proceUuro^i for intaractinij vnth other academic units served 
.byXhe environmental studies program and vice versa. This exchanye of successful 
; and unsuccessful experiences in program development wil\help everyone and partic- 
ularly the .students. Of course, ont>'i success may be another's failure, and we do 
not mot all programs to be the s^me, . 

We need to 'know the^f acuity and courses offered at other institutions so that 
students may be ■ given -proper advice, eithe*' on the desirability of' transferring to 
jjnot^\er school or on acceptance of course credits for admittance. Wheri institution^ 
are close to one. ano'thi^^r geographically, it may also be desirable to permit course 
enrollfhert at the other institution a^ a method of economically augmenting the 
study progratu. 

. Relating to other institutions v/ill help in the research effort, not only in 
finding outywhat others are doing, but also in exchanging ■ itiformation, reducing 
auplicdtion, and .possibly in enhancing collaboration. • . • 

- A pra^iua ;. i c reason for rsilating is that we mu,st know what other 'Institutions 
are. doing ir> the region so tha-t the program ^an be defended adequately whin ques- 
tioned by thf» *itatp Council on Higher Education and by - insti t'utional administrators. 

In order to ^>urvlve and gain support in th'is competitive society, it is neces- 
•^>ary f;h;*f ^tanvirarmiffntal sttidy programs be well recwjnized and achieve respectabil- 
ity. Thts can only^be done through mutual cooperation and activit*/; witness what 
has Deen done 1n'the\^case of the traditional disciplines and with the interdiscip- 
linary prog rof^s in water resources and'. oceanography* 

Sorie exaf'ipl^^s of Successful institutional relating can be fpund in the: Univ-^ 
'i1(;it»>.L:ouncil on Water Resources; the Association of Environmffptal Engineering 
rrof.i-.sors; the Washing-tdn Water Research Center; and the devyl oping Washington 
State Archaeological Res^iarch Center and the Washington State Energy Research 
Centf>r. In the Pacific Northwest we are in the-early ^stages of forming a "North- 
west Assooia Jon for; Environmental Studies", for the purpose of relating to .one 
■mother on the topics just discussed* 

This general symposium on environiriental education is a good exai'iple-of an ef- 
fort *^elate and I hope that it will be followed by others, that will deal with 
specific %o ;inpnts iyf the t^ask before us* 
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DISCUSSION 



JohnJSustafsqn: Tl|^title of the panel we just had says, "How can institu- 
tions /feT^te^each o'ther in environmental education?" I began to listen be- . 
cause Uintrri'pnce for/ Environmental Education is a means by which not institu- 
tions, but orgWg^tlons may relate to one another in environmental education. 

Many of you, I'm sure^know of the Alliance. It was formulated about a year 
and a half ago. Tm now the president and Bob Cook, whom you have met and heard 
today, is the president-elect. The Alliance has about'28 organizations. I say 
'Jdfmut" because th£?re are one or two in the process of joining. These orr]aniza- 
tions arc national in scope. They range from those that are very limited in 
their programs or in their aims in environmental education, like the<»Conservation 
Education Association and American Nature Studies Society, to those with broader 
interests, the National Education Association, National Wildlife Federation, 
Isaac Walton League, League of Women Voters. These are some of the kinds of 
organizations that are in the Alliance. 

We are there together because we all have some interest in environmental 
education, and we want to share these limited resources we heard about today. 
Many, nany of the things that were brought out in regard to institutional cooper- 
ation, also apply to organizational cooperation on the national level. 

We have enga^jed the services of Jack Snell frcm Indiana as our part-time 
exect'tive director.- Hopefully, as the next few months go on we wilVfind suffi- 
"cient funding to make him a full time .e^xecuti ve director. We are planning to 
have a national o^Kice in Washington.^ We 'have, jiiade arrangements already with, 
the "National Wi Idl i frPetlecation for office space. ' Wwant ta be in^Washington 
becau'^e we fef?l this is the place to be in terrr^s of influence on legislation, 
qpttim) on the tail of some of the organizations in government which we're con^ 
cerned with, and so on, 

I want you to ^emeiTiber the Alliance, andHo try to cooperate and enhance its 
ai.ti.in as much a-, possible. We're not yet ready to step out and become a real 
action organization in terns of workshops or doing things that cost a lot of 
Fioney. We ju'^t don't have'^hat at the moment, but hopefully, when thes^^ first - 
organizational phases are over with, we can step out and really go to town on a 

To'^i ()ffui:,t, of The Inr.titute for Invi ronmental Education, was the moderator 
for Se'ision 3* ' ^. 
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national in eriv s rf»ni>i(.'fita) (education. So, I just thou'iht Td brin<] that 

little word to yuu, to vftOcome your interaction wi th us. 

Questlj^n: We have soivip problems in our environmental science program. I 
•riUited to voice these problems anti M?aybe solve s()m of otjr diff ioul ties. 

First, our envi rontnental ^cienc*? program is offered in the division of social 
science. We're very dofensive because there is an accusation of a lack of sci- 
ence, a lack of ricjor in such a program if it Is spawned from a social \sci,ence 
division. Wo would appreciate any help in a delusive rationalization. 

Secondly, we do need help in curriculum developyient, not so much in develop- 
nent itself as in finding some aifiniuni tion to defend the curriculum t/iat we have 
developf'd. I think we have fairly sensible ideas as to wh^t an environmental 
social science curriculum should entail. 

Thirdly, a ^dredentials program. I was pleased to hear that Sanitary Engineer- 
inij Is now niyi ronniental'Lngineeri ng. I don't know why they changed their name. 
But I was {j;^?ased to hear that they did, and that they have an organization and 
possibly .iiV:i:redi t1n(| standards. Is there any movement in environmental education, 
hopef^ii'ly nationally but even regionally in the Northwest or in the Pacific area 
towd/d ac^,re"iitTri-^ or establishing standards for such a program so that we can 
■viV, "Ves» this is an environmental ly trained person"? 

Fourthly, Lewis and Clark is a regional college, and at the regional college 
level wG do feel a definite need to relate to the institutions, especially the 
st?condary institutions, in our area. I'm taken with the Wisconsin program, the 
Lifiiversity of Wisconsin at flreen Bay. I, would appreciate it if, when the Univer- 
sity of Wisconsin does qet Its program wri tten up and described, the description 
were n'ade av^ylable to Interested people. Also, i hope that the proceedings here 
will be niade available as soon as possible before their funding runs out, 

Mrisyjer: I don't know who wants to tackle that. Tin certainly not going to. 
I v^oiild s.}y one thin.lj: maybe words are important when you're trying to sell a 
progriHu and you'rf? talking about where the social sciences and the sciences fit 
tojethor, and thnse are just words, but I think it comes from having seen It hap- 
p(?n. That is. If you can approach a problem that is real and meaningful In the 
L()i\r^-ir)\Vy as a focus for an erivironmental education program, and the sciences are 
u-.'^l tci understafjd that problein and the social sciences to try to bring some 
t^fft'st and j.hange, this is htvw they come together* But they have to come to- 
*>'t.her, I feel, arou»td a real problem and a problem that's seen by t* ■ students. 

[juestiorK I for-jOt tho most itnportant question, what I really came here for,; 
the nur'-ber one reason. I was asked to draft a pamphlet tfuit would describe the 
linvjr'vr:. But primarily it would describe job opportuni tf es—thls disgusting 
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vm,itim;il/^ri..nt.itu.t:/ I -t. vv.mm! Jor.j dtstance' phone calls. I called up- 
the ;jrnv/>ity of Was^1n'^tor> ini t'Uher t^hriy have no knowledge whatever of the 
joi> suti^Mvn, ur theyWe ^lut suiiethinq that they're not ijalny to let out. In ' 
Iny event, they rlldn't h-lp ■ f. The lini yersi ty of W-r^hinqton , of courses spon- 

tvv.\,.',-.r;r.- , -Hia I ct- hr^re hop'in.s that tht^^t"^ would be indu<5try repre-. . 
sontatve. wnu could '.i.^n out what th.\Y see cis adequate undernraduate trainhig 
i„ eHvUvmi.ental ..len-. I n«od .onip intor.ation, thou;]h--ir^ned1ately-on job • 
opportunities, viy at the t.^deral and state li'vel-job descriptions. 

i.j/lvest^^r: I win try tu rpspcnsd to soii^e of that. You called our university 
and asked at^>ut ^oh upportuf.itie. ; Sure, we can qivo you scads of them, it de- 
pend^.X^n wha* yuu're after, tou hav.. thii philosophical problem, "Should a uni- 
ver=,ity tn ;rv,^,i t.r i .n ^or^ trainuuj people for specific jobs,, or should it be 
pn.^^rM/ to v^i.:^U' pejple?' There'^ a big difference. We're trying to do, I _ 

t h ini- » O'l^fr. ' ' 

ieM.rdly, thv en v i nn u-ntdl field is just enormous. Jt almost defies definl- 
tTi.^n., Ani t-/^^o, ,^hi)Oi -inr.at,. Should nut in my estimation, try to be all things 
U pe.>pM^ vf,^iror; ^^ftt;^] affairs, Vou have certain strengths, we have cer- 
tain >Ar';n'?t^'>» we %r:(j.Wd vapitali^'e on those. 

Ai.o, hiv^^ thr. pmlo-uphy that a student gointj through an undergraduate 
■pr;.'ir:v;^ for ^^xa^,ple, ".h^jld Have a particular strength, be it in engineering, 
Mo;lo^}y, econo::nc% social nt'idies, so that when he or she finishes, the student 

nav^ .-n^-thnr; to s^MU They can say, ^'I really know something about this- 
fio-Id', an,i u'.jM^tion, then, they have picked up the , environmental associations. 
-;.,v.,,ti: v:, tms i'ival vfi> a dual degree, and we have quite a few students who do_ ^ 
tnat. l .^r o.ovnpk', w^? ;u.t had a woiiM.n who got her degree in botany. She got a < 
■,.^o:n.; in .-fwirohrental studi.e^. SheMl have no probl<?m, Tm sure, in get- 

t i a ^ of-' . ' 

v.e hiy- ^;fh^r> wn--^ stuUv general interdisciplinary environniental studies, a 
V .-r;.r ! )r.|. Tn^^' wifit to do it. If the studont wants to do that, God bless him, 
v.,,..M1 r,.'i,. hi.; pt-k ou* .oKii^ttiirvK But if we have the chance to advise him, we'll 
J 5^,.,,. j.i,- to .1. a .tr-n ;th in a cerfein area. And as to accreditation, I 

Knih^. tfMt tf ^ .vty tuo -arly to 0^-;^^ talk about the subject. You can argue ac- 
cr..!fti*^iorv^ro.rui .in! arourM m cWcles.' It can be stifling. The one thing that 
w^n* V. v.- ...tiblish a (urri^uluii that nation-wide is pushed as, "This 
fi^- .v>v y.-i -.h-^in 10 <>h environi!;ental studies from the .science standpoint." 
■ y,,;; i;r-vs'v:.-u intt; s-r^.-^hirw :>nd puts y'^u In the same position many'of our tradi- 
...^^il ,ji d^-part!'ent. are in , whence you h^veallthese hoops to ju^ip through, 

h jrHf!' tv i'^ ^^..r, t;-for.^ yi)u^re called ^ zoologist or whatever it is. It's very 



It's our ii'iprf^-.Mf.jfi Mia.f: stu^lonts should tailor their own ^programs at this 
std'je of our development, and weMl help' them and advise them and try to make each 
d 'jood, strong program. But we do have to face reality, I think that, by^and 
large, where we can we should turn out student's that car> fit into. society and - 
pl .iy a unefijl role. I think we can do that in niany , many areas. ^You're wonder- 
in*; where they are. We do have in the program tomorrow some people talking from, 
you jht say, the outside world, addressing this very subject. 

As to curricula, I m sure we wguld be happy to send you what we hav^, and so 
would the oth^ peaple here; and /'m sure nearly all of the others also are at a 
very initial stage of development. 

Q.^!-Ay.yil* ^^he subject of environmental careers, i conducted a brief sur- 
vey, because I was making a talk in Washington to some high school students on 
environniental careers. , So i called around in the state of Maryland to different 
poopU), and I found that Maryland hires between 100 to 200 people in the State 
i,:ppartw?nt of Natural Resources in a pretty wide range^ o'f jobs that run from an 
ei'lhth grddf^ education minimum to -a master's in environmental planning. You 
could extr apolate that, to other states, just in their depart(i]ents of natural, 
resources. That would probably give you a rough idea. I th'ink that'the jobs are 
really there, to a large extent. The problem is that you just don't know the . 
•:iagnitude. If you take the three broad categories of pollution control, resource 
management and environmental planning (which is everything else), .1 think you can 
say that there a^ e probably going to be some tens of thousand^- of jobs, nation- 
wide. In those/ areas in the next five years.' ^ 

^ think 1 could respond, directly to what you're trying to do^ per- 
haps. So/e ten, twelve years ago I. started a program in Water and Air Resources^ 
(includ^ig solid wa^,te and so forth) at the University, into which we admitted— 
this vfas a gradua^ program— all categories of engineers, chemists, biologists, 
an-i /o a lesser extent, social scientists and some planners. Our atterapt 

Wi/ not to turn out everybody as an engineer, but to turn out the biolo'gist that 

» 

\i a fn>ttt r biologist, on(^ that can work in a team effort, who^unders tands the 
expertise of the. other people he has to work with, and how they can cooperate. 
We've had roughly a hundred or more'students each year i*n this program, "^e can't 
:.p',Mn to siiiiii^ly the requests for all these different types of people. It^as an 
iriterdi :>cipl inary faculty and it is housed in'one department, which we ar(rnot 
now trying to* do in our environmental studies, program at the University of 
Washington. 

■• In riy program in frnvironmental studies I have to answer to eleven deans, those 
mr\t Loni>?rned with environmental matters* I envision that as our program grows 
w^i^'II have -ill sorts of pathways for the' student. Each -student that goes down a 
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particular pathway, uay U.'-. roMmontdl aspects of energy, each one of tnose 
students who chooses this pathway, and I'm sure that we^could get all sorts of 
them htred with the federal energy office, will" have really a different prograliu _ 
It will be similar but it will be tailored ta that student's previous background, 
and perhaps what. the student wants to do when he or she finishes school. 

CDinment: I think 1 have an obligation to comment on the. comments .of my col- 
league. .I'm from the Environmental' Protection Agency. I think he may have exag-^ 
gerated. or painted a too optimistic picture about employment opportunities that 
broadly deal with environmental protection, including pollution control, environ- 
mental planning and resource management. I can'-t speak for environmental planning 
•whatever that might be. whjch involves. I suppose, planners for conlmuni ty develop- 
ment. But in the .area of pollution control, from the. studies that I have been, 
- able to. see and from the discussions I've had with state and local officials, and 
in the private Sector. I think that i'f there's an expansion in the wor.k Vce. 
it's yoinq to be in the engineering and technological areas and not in thWUocial 
science areas. Looking'around, for example, at the state agencies, just take one 
area. .There are about 5.000 people, employed in the state and local air pi)llution 
control programs. The most recent data we have indicates that there's noi^ going 
to be a great deal of expansipn. because thers/simply isn't the increased^Budget. 
Those positions that are being recruited for. are almost exclusively engineering 
and technological positions. 

Aiiswer: These engineers that yoci hi're for air pollution need' to be engineers 
that are more: than engineers that add. subtract and divide and go down a nc^rrow 
technological path. They need to see how air pollution problems relate to prnb- 
" lems of society., the political, the social, and all thafwe'^{e been talking about 
.so that there's something more than just an air pollution engineer or air pol\lu- 
tion chetiiist, 

fii.n.stion: , Well, all I'm saying is that the basic educational preparation 
enqineering or one of the allied technological fields, or in^science. is. in m 
opinion, necessary. It may not be sufficient credentials for a job. bufi thit 
you'll find that in most cases it's a necessary credential. 

Answer: Yes. as a specialty. But wouldn't you prefer to hire somebody who 
has this extra environmental traininq? 

liur5$tion: Indood, ^ure^ ' , " 



84 



AP^wer: I wauj-d hopo ihiit wo dop't get caught in the linear thptl^ing trap- 
where, if you're a chemistry major you automatically end up in chemistry, or if-, 
an English major, you automatically end up in English, because this is not the 
case. That's not the way tf)ings^tQ^e in undergraduate education. At, least, what- 
I've been^rjuing for herq today Has been an enlarged and perhaps 4 modified view ■ 
of the re'ldtionship betv/een the humanities apid natural science in. terms 0^ an- 
environmental education package. And I tfeink that these people are going to find 
their way into just as many and diverse niches in our society as people y/ho come 
out with a degree in English, people who coraVout with a degree in his^ofry, and 
who don't go on tn English or in history, ^ut they're going to come out, I think, 
with an awareness of the circumstances that confront us today that are much, mli-ch 
more realistic. And to make a case in point here on the non-linear nature of pro- 
fessional life, I rode on a plane with a vice-president of Foss Tug, one of the 
^ig operations here on the West*Coast. What v/as Ms preparation?: He was headed 
tor the Jesuit priesthood. He felt that his degree In medieval history had really 
prepared him' for the vice-presidency of Toss Tug. 

About a year and a half ago, we were asking the same question a|jout job oppor- 
tunities of t;he regional director of the Department of Ecology here inv Was h\ng ton. 
"What do you want?" and he said,- "We're not hiring people who come from environ- 
riientdl studies [^gr,ams. We're hiring sarimry engineers." "What do you do with 
your sanitary engineers?" "Well; we havjilfive categories that v/e call environ- 
mental scientists, and we reclassify them ^cording to their experience." We're j^" 
talking about practicality. No matter wh^they call thesie guys; they're stil^ 
their sanitary engineers. » // 

ftuGsUon: Can you see possibly an advantage to definitions or, ha^ng back, 
to aecredi tatfon of the envi^c imentaV scientist? I myself know the ^^tuation. 
You have to have. ,a_degree, a technical degree. ,1 know, that, I kn^y^that ail 
along. So I'm pj/ading for help for rationalizations tp defend iJur particular 



^.course. We are' exercising *a dual major too, a major in botan^ a major in envi- 
y rorimental sociaf science. But we're having environmental tc^en^ists forced on 

' us. I thfnk this has come out-- they are not environmental /scientists , they are 
technjrrians , they are narrow-vision people.- I would hope/that/ out of j:he pro- - 
cee<^ngs of a symposium like this, we might come up witl/an expression of a need 

..for r^^ orientation, new directions in problem so1ving^4nd maybe we can jielp the 

^^r-n^irorW ta l 5 or; i a 1 s c i en t i s t i n th e j ob ma-r k e t . 1 00 . 

I V J . ■ ■ , ■ . . . 

^swerr Well, I know Bob Sylvester's interest in getting an organization go- 
ing. You will not get af^credit^tion until you get an organization .that can ac- 
credit. We^don't have such an organization. It may be that one of the things 
he's- shooting at here today with this particular program is, '"What can we do in 



order'to 'pull QMr'selves. together _50 we can '^se ;Qur conmon resources in- developing, 
this thing?" - / ' . ' 

Bartusk-a: .1 have just a few random comments to this collage of questions. /\t 
the TF^els our most popular/area of speciaVlzation is in the engineering sen- 
tences" and thos'e ar-e automatic employments. ; ^ And I think the, employers really ap- 
preciate a broad bac.kground, /plus ari area of special izati on. The.students who , 
have thls'^aadbackground'Uresent themselves in a mo.-e exciting way tothe em- . 
ployer. I think This is true." They 'have ^ome sort of inner comprehension which ; 

is very ImpoHant. , ' ' . i • i 

. The'Other thing that I would, like to ^el^te-^o is ^curriculum development. 1 , 
-would suggest taking your problem to your. facultyV And^if you can't generate a 
curriculum or an emphasis among your facurty-, maybe' yob shouldn't have a program 
•becauSE |t'.s-thire at the grass-roots .level |:fiat .j^t^Wdhl -evolve. . 

Questio n: Students too?- ■ 

. ! ' 

Answer :^ Of- course, Students. ' ■ 

»lf. First of all.' 1> getting the impression that'we're disc'ussing prob- 
' lem 7^ as something new artd recently discovered since the invention, of some- 
thi«g called environmental studies'. I think that we need to acknowledge that ■ 
there is a hist.Or:/';of problem solving. . U's not really new ,to^ education. That is 
a system for educating that's been around for some 'time: 

Secondly, one of' the things that also impressed me was the fact thqt we re re- 

■ jecting the idea of standards. I don't understand how we can talk about having 
any kind- Of 'credibility without having any basis or any standards. ,And that ties 
in with my thirds statement, whi'ch is that we're telling students to ; come and work . 
forus. or c6me to .school and we' 11 find you a job with'the environment. Then ' 

' we're saying, "well, we really can't give you employment in the environment, but 
you can go and work for a business or you' can go to work for somebody else, just 
like alJ the_tiis±nri^a4n^-did. and alVthe English majors did", and at the same 
~m^d^:re7^^^ the history a'nd the English departments are losing-students. 
■ and we want 'to' build up our environmental studies department. ■ 
■ .somehow those issues need to be resolved and I'm not sure wg| addressing 

■ those issuPs' All we seem to be saying is the same kinds of m^^e ve been V 
saying f6r some time. Let's just talk about problem solving and whether students , 
know how to solve problems. S;)mehow, molt of them are going to develop jo s.and 

..'so1.ve the problems of society. And I don.'t think we're attacking the problem be- 

, . , : (5. ■ , 

fore us. . 0 • - 
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Answer: We need to try to define the difference between being trained and 
being educated. About three or four years ago it finally became clear to me what . 
the difference probat)ly is, and now I'm positive of it. I find that if you have 
a job, .you're; trained, ''and if ^ou're unemployed, you're educated. This really is. 
quite serious. I'm not sure if we understand the implications of it, and what it 
'means all the way down; the line in education. Because I think all of us are- re- 

#» ■ 1 * • • ■ .• : 

ally looking. for pfeople who are educated and trained at the same time; we're. us- 
ing the terms as the same. - 

But because\pf different needs to do different things, we find that we can 
draw the line at ^different levels. . We can draw the, line after two years and we' . 
have someone who can go to work doing certain things. We. can draw the line after'^ 
a month and give him a diploma '.or a certificate of 'attefidance 'and he can go to • 
work. Or we ccin draw the line after eight years or twelve years of study and call 
hiry a Ph;D. geneticist or a Ph.D. '^nvironmenta.1 .engineer or an-M.D., or what have 
you. But still in the long run;, what we' have really done is to train these peo- 
ple to go to work. It's just^that it might take a little longer to do it, or the 
line is drawn at a different poi^nt. But that,, to me, seems to be the only differ- 
ence. ' ' ' ' - ^ 

Now, this reverts back to the thi.ngs that wer6 said' earlier about the role of 
th^ two-ye§r college- in tr^aining,\and on to the four-year college and' so on. The » 
two-year college does have to and^411 train people to actually go to work. But* - 
thfey st^'ll.^ave the responsibility to educate or train people who can then go on 
,to the four-year unit, who can then go on to graduate school. In order to do 

. this^we have to not only set Standards but .we have to define what we're talking 
about. We haVe to sit down and seiy, "Wh-at are these people?" So to define them 
we have to.'find out what really are the needs. And you can't do that ^in. this' 
room here. You have to s)t down with government, you have to sit ddwn with small 
municipaljities, and you have to find out what^ kinds df people they* want .for these ' 
particular kinds of positions;! And yes, they may ^very wel 1 want an engineer, as 
wellas someone who has-a basic degree— I like to think of him as a biologist 
with a minor in engineering. ,,But,-that*s .just because of my own bent. Never^the- 
1ess, you stilT' have to find out exactly what th6se?people hre needed to be. Then 
you can define wh.at they can be doing. When you're doing this definition, you can 
then set the standards higher.. Ndn'e of^these things can happen by themselves, and 
none of these things can happen wi^thout a recognition of what the needs really ^ 
are. We can't resolve that just sitting here and throwing terms back and forth. ... 

■>It takes much more work than thatr ' 

, Answer: Td like to respond to the question on accreditation. The-ki.nd of 
accreditation I donlt th-ink we're ready for or should have, is like what there is ' 
in engineering.'' In a traditional program you've got to have so many units^ of 

"a .. ' • ' ' . . ■ * 
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humanistic social studies, so many units of math, one year of phys1cs/-i t's 
structured and locked in. If we had accreditation teams that'went aj^ound and 
looked at the quality of the faculty in the program, the quality of /the courses, 
whether the courses add up to some coherent thing, has the student .teal ly had a 
good experiencer.-tf ;v/e Took at it that way. TTT buy it. The othe/ is tocrestric 
tive. It stifTes ,the imagination, aitd our whoTe environmentaT s^ddies movement 
is nontraditionaT: It's innovative. experimentaT . every one of^us here^is trying 
a different program. reaTTy. I'd -hate to be on^a board to accr?edit them based on 
one set of standards. " ' /. * 

Comment : I think it shouTd come, though. It's a guarantee that a man who 
works in an environmentaT position, it promises his empToyer that he has the 
vision to see beyond his speciaTty. and that that .vision is, guaranteed by.sopje • 
academic curricuTa he has undergone. ^That is the way we're going to. save ttie 
fieTd. Otherwise the fieTd is just going to be / diT ettante .fieTd Tike EngTish* 
EavironmentaT education is just going to be a nic.e experiment unTess we do define 
it. ' . ■ 

Offutt: As moderator I shouTdn't say anything, but I have to because I've, 
spent most of my working career recruiting and training for industry, and I have 
some rather strong feeTings. I don't think you. can say that you want an envirort- 
nientaT generaTist to be such a thing. In every industry and every organization, 
■every person that is hired for a job is hired for a different reason and a dif- 
ferent-purpose, and you may want an extremeTy narrow individuaT with no scope, 
no vision, no nothing, to sit and do a specific job. I hope that we don't have 
to come up with Leonardo da Vincis for every program in the country, and I don't 
think that industry ,wouTd want us to. < . 

Comment : We're doing injustice to the whoTe environmentaT studies thing, by 
marking empToyment a criterion for its .vaTidity. If you Took at who the empToyers 
are— big industry and/ the major forces that have the money in this society— that' 
not who I want to woWk for. In fact, 'if I were working, for. them. I might begin 
t,o wonder if I'm doiig the right thing. I'm purposeTy training myseTf for some- 
thing nobody wants. Ir at Teast what very few peopTe want. CertainTy. no one's 
going to pay for it.j and no one is going to pay for shutting down poTTuting. fac-^ 
tories. There' s andther whoT e sphere of persons., they're not diTet'tantes. they'r 
not peopTe who sit in an esoteric circTe'taTking about environmentaT 'science, 
whatever that is." Mhis person .is an activist, a' grass-roots organizer or a com- 
munity organizer, dnd fie's very expert in a Tot of different things. He knows 
what he's taTking fbout. I may have to work washing dishes, but my reaT job is 
something eTse. 



Artswer,: The student does have some responsibility. The academic people may 
like to think that theyVe creating their gradua^tes out'of silly putty; but stu- 
dents can make decisions, and what we need perhaps is information about jobs 
available at the, present state. -And I realize that his may mt help with fresh-, 
men making their decisions because things really chan'ge fast. But there are 
people who do long-range projections, and somebody made the comment about academic 
institutions creating and certifying i^ep^ as having vision, I don't know if you. 
guys, can do that. I think we have a responsibility, but Tm not sure that's what 
i't 1^. 

• ■. / 

■ Question : It seems to me that all the panel members simply listed instances' 
of institutional cooperation. I was really disappointed' that there was not more 
.analysis of the costs, as well as the gains. _ Every instance that I've been" in- 
volved in, quite a wide range of .them in the educated world, all failed dismally. 
It took all* of our energy to maintain our interface, and we never got anything 
done* But with that as a- bias, I wonder if we could ask the panel members to 
comment on some of the kinds of circumstances-or problems that" inter-institutional 
cooperation seems to work with, and some of the areas where even the attempt might 
be disastrous-. 

. Kennedy: To give an example, the state of Washington is attempting to work 
with state agencies to develop policy in environmental education in those agencies 
that can support it in a legitimate fashion. My comment earlier about bootlegging 
came from that one, because they all do it. They don't have a policy. We're 
looking at a bunch of Individuals from various ^q^cjsp that have, a real, keen 
feel for this thing.. And. when they die, or when they go, or when they're trans- 
ferred someplace, the feel goe? with them. There'si nothing left.' I think this is 
a real problem with these kinds of relationships. Therefore, I want to get back. 
Into policy so that the ||l^ople^who come along. next have a basis' to work against,, 
or from. And so- the people at the top level of management who have to make deci- 
sions and commit resources have a basis other than that some fellow down there had 
a good feeling about it a. few years agp^ - ', * 

We're looking at a study that we have undertaken over the last year and a half. 
I 'can give yov an exact dollar figure on that. Just for the. development of the 
rationale for such a^policy, the- hard actual, dollar figures are about $21,000 of 
grant money. The Test were "in kind" services. We've kept very aecuV^at^ records 
with time. .Eight agencies, about a year and a half, one person from/each agency 
Interacting with each other, about $21,000. Is that what you're looking for? 

Q uestion : I'd/like you to comment on whether that's a good id6a. If you'd 
given^each of the agencies $3,000, they would have gotten a lot myre done. 



Kennedy . That possibility exists. We chose this mbthod. and at this point 
I'd say that we're half done! We've convinced some people at various levels with- 
.in these organizations that this„is a pretty fine way to relate.to each other.. 
We have yet to convince the people at the top who actual!)^ have to make decisions. , 
who actually have- to implement policy, and make policy, that it is a good idea. 
So. I ^don't know yet. Maybe giving them $3,000 and letting them go on thevr own 
separate ways would have been, a better idea or maybe not. Probably i*, six months 
we will be able 'to tell. I have a good feelin^g about what's going to .happen as a 
■ result of it. We're legitimizing things so tfTat people-can legitimately commit 
■manpower and resources and materials to support programs in environmental educa- 
tion at every level. We're not looking just at the common schools although that's 
what I represent. K through 12. The missions- of the individual agencies don't 
include K through 12. for the most part. They. include the broad, general public. 
So somewhere. 'all of this has' to fit together, the^ policy that is made-has-to be 
broad enough 'to include their total responsibility, the total population they're 
responsible for, not just the one I'm concerned with. , We've got , to dovetail and 

' 'fit the pieces together. I, don't think any of those eight agencies could do. that 

, all by^ themselves. I just don't think that could happen. ' ' , 

. Comment : One of the big problems is whether or not we all recognize there's 
a need for this kind of cooperation. Several years ago I worked with a. group 
from Eastern, that was discussing the potential for a cooperative program in. 
nursing education. There was a need. The hospitals were pulling out. What were 
we going to do then? The health services were making demands for,4nc^^^^ 
numbers of nurses. . It looked as if, parti.cularly..in this area, there was- going 
to be a "decrease.- Today there is an Active program. It's' still cooperative. Wash. 
• ington State University, my institution. Eastern, and- two of the parochial schools 
in this area have cooperated. They formed a.body that has existed through a lot 
of squabbles. First there was a. need, they formed'a structure, -the structure was 
there and bhey were able to continue. This morning there^was an attempt, I under- 
stand, to bring together a major environmental group to 4velop a . foundation that 
would provide the impetus for cooperation in the environmental field in.this area. 
I understand that the deck of cards has -fallen, and I could have predicted this. 
The thing we have°to do first is to develop some kind of program on which we c?n 
■ agree, and then it will be possible to mo've ahead. I'm sure this cooperation can 
be developed, but people have to agree to do it. . ' 
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ENVIRONMENTAL EDUCATION: A POLITICAL VIEW 
Tom Foley 



The subject for this morning's discussion, "A Political View of Environ-"- 
mental. Education," is one with Which I'm going. to take a few/1 iberties. I'd like 
to discuss in a broader context , if I may, sojue-of "tRie'poT i t i cal impadts that I 
foresee occurring in the coming months witl;i respect to general questions of 
environmental policy. . j 

The United States did not involve itself in environmental legisTatlon, probr. 
ably with the exception of the Refuse Act of .1899, -until the middle of jthe 1960s, 
when environmental concerns became a topic of active discussion publicly and the 
subject of legislationn'n the Congress. We be^an to witness the arrtvalj of..air 
quality acts, water quality acts, and' other major environmental; legislative 
efforts in the late^ '6'Os.and early '70s. Congr^ess sometimes 1s accused of opera- 
t'^ng at the whim of fashion, an-d every conuiittee in Congress that had a possible 
^ connection with ah environmental jurisdiction' seemed in a rush to find a way to ' 
emphasize its own aoneern" with .protecting the envi rohment. ,As environmental pro- 
grams were develop/id in all the agencies,,- environmental appY'opriations rose* 
dramatically. In cjeneral , the subject became about as popular as th^ famous 
motherhood and the\^Ja£^^J{o^ne' would criticize environmental l^egislation. It 
generally passed by votes of, in the Senate,. 82- or 85 to 0, or in the House, of 
378 to 12, apparently indicating a national consensus. . . 

One tf. the acts that passed, in the early '70s was^the Environmental Education 
Act, whose purpose was to IncV^ease public awareness of environmental issues while * 
■trying to develop an extended, persistent interest on the part of the general pub- * 
lie In both the protoction of the 'environment and the critical decision^\ that 
would have to be frade about it. In addition, it was intended as a means to sepa- 
rate fact from fiction about environmental issues, to enable the public to^maRe 
informed decision?, to give needed perspectives in the various areas' of contro-\. 
versy that might arise, and to help plan for the future. Among the things for 
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• which the Act provided were ^thq creation of an.adyjsory council to develop pro- 
gram$' and curricula at the various levels of public education as well as in the • 
other areas of jurisdiction covered by the bill, to develop communications educ- 
ation policies, and to'assist state and local agencies in establishing their 
own education programs for primary and secondary schools and in the preparation 

" and distribution of niaterial s' for use by the mass media. ' ' . . 

The act was not adequately funded, durj ng its, first few years of existence, 
and indeed, wa§ not given a f^ir chance to show i'.ts potential . At the- beginning 
of the present Congress, the 93rd, legislation was introduced to extend the act;^ 
and authorized fund-ing was fij^ally agreed upon this, year, allowing $5 million 
for the fiscal year 0^*19757' $10 million for the fiscal- year. of 1976, and $15- 
million for the fiscal year of 1977. The programs-. are on a' cost-sharing basis 

..with 'the exception of the civic action programs, 

=- The extension of the bill include^s the authority to discuss costs, of environ- 
V mental protection. As' I ;see it, we are now movlng'^into a period when,, although 
■ the pphsensus supports pijptection of.the environment, the area of implementation 

^of "pragramr iiTTd-re-gu-l-atj onsr-Wii1" become^ncreBstn^ controversi al ., 

It reminds me of a story about the Congressman who got a letter asking .him . 
what he thought about the subject of whiskey. And he said: ■ • 

* Pve always answered every question straightforwardly and 
honestly. I'll answer this one just as candidly as' I always 
I do. Madam. You've asked.me what J think about whiskey. If,^ 

'- * when you speak^ of whiskey you mean the devil's brew, Satan's 

potion, that evil substance that fias driven more Christian 
' ■ ' ' men and. women from the heights of propriety and godliness ^ • 
to the depths of sin and desperation and despair, that's 
broken up more households, .ruined more families, .set more 
. ' / •. orphans into a long period of confinement and ,loneliness, 
if jou mean that substance that's wrecked the economy and 
wasted more energy and resources , than any other- in our 
history,- then I'm against it with all my power. 

But if, when you speak of whiskey, you mean the elixir 
"of life, the spring of conservation, which? puts spring in . 
the old man's step on a frosty morning, the substance that 
allows hard-working men and women to forget, even for a^ 
: , moment, th'e cares ajid. tribulations of the,day, that subject, » 
*the sale of which has poured into our public treasury untold 
• ■ . o ^ millions of do^llars for the education of children, for the- 

relief of cripples and orphafis., for the erection of great 
^ V institutions of science and research, I' am for it. An^^I will 
■ not compromise! . 



I'm afraid we're going to have some'letters like that about the environment. 
If, when we. speak of environmental protection, we mean making the rivers, lakes, 
and streams of our nation p.ure, safe, and sweet for swimming, fishing, and re- 
creation; if we mean mailing the air fit to breathe, ending the poison, and disease 
of air pollution, removing the- ugliness of solid waste, then everyone\is for it. 
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If, however.y.we talk about irjcreasing the appropriation for solid waste 
disposal pirovi.fling regulations on water quality or air control that may have 
impaets on the rcconomy , or costs to. the econorny or private •industry, then sup- 
port wilt not b'e as ready.. In all these decisions, the public is going to be 
barraged with conflicting statements , arguments, and disputes,- as well as with 
varying comb irfa't ions of data. An example is the/recent full-palge a'ds by the 
American Power Institute challenging the Environmental Protection Agency's 
statements on. coal burning. " . ^ 

The issues ^re going -Ho be brought more and more into the political arena 
in Congress, In legislatures, and in general' publ ic discussion. There will be,. 

I think, an increasing need to provi.de the publ ic a set of basic tools with which 

■ • ' ' ■ ' " ■ ■ 1 . 

to analyze the conflicting statements and data so that it may respond. Essential- 
ly, these "are decisions requiring a large degree of public Involvement. After 
all, the society is going to be making decisions as to whether or not we'must _ 

/accept such trade-offs as, perhaps, enduring greater noise levels in. favor of 
the "theoretical saving of some cost in the production and distribution of goods, 
or vice' versaT We 're not g^oi ng to-be able to ma^ke tTjoSe deci sions , without publi c 
impact and controversy because it is already clear tnat the arguments are being , 
drawn and the -forces are "being arranged. I was a delegate to the so-called 
"mini-convention" or "mini-suimiit" .on inflation in Chicago and another major 

"one in Washington, . The message at these meetings was very clear that there is 
a certain segment in industry which argues, that, .in|the face of inflation,' now , 
is the time to move away from environmental", health, and safety legislation. In - 
my opinion this is not a view. supported .by the majority. Yet, a small minority 
may-attempt to use inflation as a lever for wiping out 'all environmental health 
and safety law's. 

For example, we are told that controls raducjng'^noise pollution to 85 -deci- 
bels would cost industry $31 billion, .Now whether that's true or not is a .mattel^ 
which will have to be examined and a decision will have to be made as to whether 
these costs are extreme., or whether other alternatives can be developed. I am 
afraid that if we are not careful w"hat wil,l occur is a 'confrontational approach 
in the environmentaT, field which may stultify effective action in almost any . 
direction. - . . ' 

We are, I fear, going to .Kear- the. argument made on th,e- other side of the eco- 
nomy too,, an argument that we have to drop environmental laws in order to stimu- 
late the econoiny due to the danger of recession. We're fnoying into what I think 
may be a recession as deep as the '58 recession at the end of the Korean War, • 
• So the society will be required to make' a lot of decisions. Poli ticization 
of environmental questions has alrpdy come on rapidly, and it will continue. 
Questions of the, environment and its protection are relatively easy politically 
.In times ^f high output and high prosperi.ty, where people have a great deal of 
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discretionary income, whore there Isn't any great inflationary problem- and 
prices are stable. People are happy to support environmental proposals, envir- • 
onmental. regulations and environmental expenditures. Yet if they .think the 
economy will beuaffected either J^'in inflationary or deflationary way due U 
the cutback in growth and activity , 'then environmental protection- becomes con- 
troversial. When this situation occuj^i,' it is not the environment which is 
attacked but the. environmental is ts who,; in this, context-,, a^-e defined 'as people 
who want to protect the environment in an improper j, inappropriate, or too expen- ' 
sive way. , • 

■ We have spent most of the last year in .the Interior Committee, on which I 
.serve, on three bills: Surface Mining, Land Use, and;^nergy "Research. The Land ^ 
Uses^ill became so controversial- that we were unable to obtain a rule in order 
to\ie&H,e it on the House floor. The Surface Mining bil 1 went through months and 
ntonths of hearings.,, lonp delays on the markup of the bill, and is stUl .in con- ^ 
ference with the Senate. There is some doubt that- it will be passed at all by 

the end of this year. ^ ^ ' . , 

Increasingly, these environmental issues in ttie Congress that used to whip 
ithrough with little or no'prpblem are bogging down in committees with some of 
tHe*^itteres,t and tnost .exacerbated and extended legislative battles that I've 
Len. There^doesnot appear to be much enthusiasm in Congress, at, least in the 
iViteri of Committee, for renewing the fight over the^ Lan*'d Use bill for. another 
10 or 11 months, only to have a huge national emotional confrontation and to, 
f.ild that once again it will not be debated on" the floor. It's taking an enormout 
amlunt of time to resolve these issues in Congress because they have not been 
dedided by -the publ ic. Furthermore, there are many popular misconceptions which 
surVound this legislation. People are being told thatV the Land Use bill will 
takl control over their private land, that they won't be able to receive compen- 
sation if the government takes their property and so on. A lot of nonsense is . 
saic about the Land Use bill; .but because it'has been said with some effect, land 
use has become an. emotional .issue.> 

With respect to surface mining, we're told that the bill canno't operate 
efffjctivel:^ while at the same time permitting the mining of coal, so that the - 
' enefgy resources we need will-be unavailable' if this bill is passed. 

/ I think in all ^f this; increasing sensitivity and controversy over environ- - 
. mental* legislation and its* impact on the energy crisis and the economy, we're 
going to need a higher and more general level of public discussion and awareness. 
..It is my hope that the Environmental Education' Act can make a modest contribu- . 
tian in that direction, I think, too, that from a political standpoint,- the dis- 
cussion has to be on a 1 ittle broader- levelo'n the sense that all the, various 
elements of the comniunfty^'must becortie involved. Environmental protection tends to 
- be -a somewhat elitist sybject in.v^\^ing primarily people wh6 already are 
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concerned» uTrh^^T^^ty educated, .artfcul^ate, and inc.! ined to asS'ociate with, one 
anothrer in Various Comniunity activities. I recsntly. spoke at the. Brookings 
Institution on the subject of food aid and was told by one of the . Overseas Dev- 
elopment Council -representatives' that everybody in the United States was for 
Extended, *additiona1 foreign 'aid and food assistance to countries that were starv- 
ing. They inferred' this pn the ba'sis of a long series of discussions conducted 
throughout'. the -country. My. own readtion is that they could* not' have talked with 
many people^ outside of groups especially concerned about, this subject. Quite 
frankly.,. as-.aopoVitical indivilJual , .I*have not found a great outpouring of ^de- 
mand aniong the general pub! iq 'for more forelgn.aid. Quite, the contrary, I think 
•it's going to be difficult to persuade Americans that -tfiey should do their human- 
itarian 9uty towards countries, that are near starvation. Yety. after talking to 
very sp^ecif^ically conterned organizations such as church and other ci vip-minded 
groups, who had already taken positions on this question, the Overseas-Develpp- 
rtient -Council t^m felt that everybody in the coufnrry''was for it. I think, ,in-^ 
Other words , that sometimes the question of environmental policies 'is a hardei;^ 
issue, in .union halls as^viefl as in board rooms^ where- the [Drimary concern is on., 
the economy. Often the^issues of environmental protection and' regulation receive 
their harshest crxt1Lc.ism| from those involved in the economic process. As an exam- 
ple', farmers are terribly upset and sensitive about what they regard as the pend- 
ing intrusion of environmental prot^tion into farm activities, particularly into 
water quality standards. I think, to be frank, that, for those who are concerned 
about environmental protection, who are' devoted and committed to it, some greater 
political sensitivity- is perhaps going to be needed, because increasi ngly. the 
environmental Issue is being framed as an economically disri/^tive and damac ing" - 
issue for, people. A ■survey taken in Eastern Washington, a couple, of years, aio- 
'indicated that there was' a marked drop in concern about the environrtient in|th.is 
part'?of t,he state as compared with^ the west side. That may be because^ w§ have a^o 
little Wre open space; but also', I think it is because many of the areas here 
a^re still sensitive about economic development. Further, they've begun to assoc- • 
iate environment as a restraint on -economic -^d^vel opment.' 

The Congress is no longer tO' b(^-counted c^ji 100 percent for support in the. 
area of; environmental legislation. There is a rising tide of resistance to stan- 
dards initiated by Congress 'that are considered, too tjght, too restHctive. Ttiis 
has afforded the .cc)urts an opportunity to enter the field by pointing out strict 
Congressional standards that haVe' not been met. Thus, it leaves the"cioor open for* 
m^re flexible administration of the environmental laws. As you probably know. 
Congress has passed legislation extending.the time, for 'the air quality standards^ 
to be met by th§ automobil e manufacturers ta 1977. They've alsp passed legisla-; ' 
tion allowing the "emergency burning of certajiijilgh "sulphur fcoa Is in case of 



fuel" emergencies.^ It appears possible that we may have such an emergency this, 
winter,. particularly if there is a coal strike. 

In general, there is a wi llingness now , to. breach some' of the environmental 
protection acts if it's argued that. this is necessary for either inflation con- 
trol or <5l location of critical materials, such as fuel, which are-'in "short supply. 
The problem,' &gain, will be holding the line against those>/Ko^want to move for- 
ward beyond argued immediate" emergencies and try to di^mcmtl^ the legislative 
framework .of/the Tast^ 10 years which has -com(aii:ted' this society to environmental 
protection and. improvement, / 
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Question :; You. said that it^ didn't Took Tike the strip mining, bill would 
get^.through Congress. Everything 'I've read indicates that the President would 
,ve.to it anj^wayV ' * . J . » 

\ Foley : , Thefe are consistent suggestions that he will., It probably depends 
on what the conferees agree to. If the Administration- were satisfied on some of 
its objections,, he might not, but;some of 'them go .beyond the conferees ''author- 
ity, because some of the things they objefcte.d to are in both the- Senate and the 
' House bil 1 . • 1 *' ' * 

""Eastern Washington hot an area where there's surface mining. Some of our 
power, however, is generated from a p-l^ce'in Chehalis that strip miPias. But it's, 
a major problem in Montana, Wyoming, Colorado, in tha^t part Qf the'intermountain 
West where huge deposits of coal 'exist\ and where there "is most of the fear that 
we're go ir^g to have a serious reclamation prbiJlem if wev^on't have adequate 
legislation. I didn^t- predict that th^ f pnfere'es VwouTdn 't\reach a (^onclus-ion , \ 
but I .think it's an open question. / . \ | 

Qu'es*tion : What is going to be done about-recycling? 

Foley : Recycling isjstill, unfortunately, a yery, Very.small part of our . 
industrial output. 1 would hope th^t we could- see gre'^ter and greater efforts • 
in .that direction. --There 'sYsome hope, for example, that a company ?ws.. recently ' 
developed a way to get petroleum, out -of used autc-^obile tires, Vhich aVeJa 
'solid wa'ste horror. Jhey -can' t be. burnedj they can't be compacted very well. 
If a system can be., devel oped to make that feasible it will be a major step 
forward. Recycling of municipal waste has shown proniise in some parts of the 
country. As the state of the 'art improves , it's alleged that ^ 'gu:?d -part of 
the cost of solid waste treatment might be. picked up i/i recovering materials ■ 
and generating power. But again, rfe -^lon.'t.have programs to provide much addi- 
t'.dnal assistance to -encourage communities to develop plants to re'cycle solid 
waste. . \ ' 



Julia Stuart.of Spokanp, member of the Matronal Advisory Board CounciJ , 
. U.S.' Bureau of Land Management, moderated SessioVi 4.. . * , * - 



Question : You inenti-on.ed a iDore elemental approach^ to. environmental education 
oV envjfonmental 'awareness than this up*per-le\irel type of discussion, What.wou'ld 
that more genera "b/approach fee? ' , 

•■.^ ^ : ' p ■ , . 

Foley ; -J'm thinking ajDOut an effort to re^ch groups a'nd individuals and 4 
"Organizations that i|right not. normally consider environmental^ questions or pjroblems. 
There is a core of j^rganizatfons and individuals iii this -society that are already 
highly motivat;ed ajpfl concm^ned abotut the environment: conservation groups, various 
kinds of fenrvironmental p/otection Organizations, the League of Women Voters and- 
-others,;- ..Vv. '• ;■' • ^ ' ' ' i " 

: But '^e political/ impact is. gcjing^o come frbm a much brfeder segment of 
the society,, wnat's .s^id/about the^nvi^-onment not only in board rooms but in 
Jaber union halls. Hbw^they fee] about environmental protection Is'going to have 
something to do wi.th'tl^e, programs that are going to be. deX'elf^ped and carried out. ^ 
There's^a tendency for /hdse who- are more aware 6nd "invol ved not to talk* broadly 
'enough ^/ith other groups and individuals. If yoi3 ighor^ a great part^-of those 
'Who are actively invofved in the economic impacts of the decision, politically , 
it's not Very wise. 

Question : ^^You ijidicai'ted that economic concerns such as inflation have'de^s^ • 
-layed or reversed some ^environmental legislation. I just wondered i^ this isn't 
a matter of whose bx is being gofe^i ' - ^ 

ffolefy : The hear p^ni^c about infla^tion has encouraged ever^^bpdy who has any 
ether goal in- society to try to connect inflation with t^eir objects of oppp si- 
tion, whether it'^omebody who wants to tighten up on oil companies or'somebody 
who wants to tighten up on environmental regulations, or relax them or whatever. * 
r hope I'm not misunderstood, but inflation control is gbiiag to replace patriot- 
ism, I'fn afraid, as the'last refuge of certain types of. people. .3ome want tO v ' 
attack labor; prod,ucti.vity pV lacl^ of it b$ an ostensible cause of inflation/ So%^ ^ 
we s houl d . do away * wi t h labor unions, cio away wi th t h e mi n i mum wa ge ^; If yO u Wcin^ v , 
to ^t'tack from the,other;,side , tighten- up on the, ajititrust laws, break; up^^^^^^^^^ 
tjiulti national corporations, and sb .on.^'.One of the, most troubling prbblemjrab 

. the t^hole inflation crisis is the need to fight everybody v/ho wants to use infla-; 
• .■ ■ . ■ ■ f* 

tion for other purposes, including the repeal of health, safety and environmental 

^cts. ■. ■ •. . ■.■ ■ J "■■;■;„,■,■'-,• ,\ ^' ' ^ _ \' 

On the other hand, there, is a legitimate-questign about hQW much these things, 
co^t, in appropriations and in the econorny.; But they have to be weighed ^a gainst 
what«it costs notKto protect, whether it's public health or- whether it's 'various 
kinds of ■'Other social and economic consequences. There is a lot of talk about dqing 
away with occupational' heal th and safety laws. Those accidents and inj4Jries cause . 
a lot of economic loss, too..' , ' ^ ^ .. 



• • ' 

Question : 4What do you see happening with the Land 'Use Plannfng. Act? 

Foley : The federal issue arose^pve¥'"Tv|^et^hen^wjs:.at^^ \ good bill 

to provide federal funds, matching .funds to; the states for state-land use plan- J 
ning. The feill did not,, as you know» inv.olVe any N*nd o.f diredt federal control 
over land use. It involved federal support to -the states if th^ wanted to develop 
land use programs, and what the ,state lalid use prqgrani.was, was really left to- 
tally up to the state. U was a planning process that th^ey had tQ start — not 
anything, f,rankly , '>1ke. some of the rhetori'c and other information or misinforma- 
tion that was spread about the bill. 

The results were that we just couldn't even get up'fbr a deb^afe, people^ had y 
gotten so excited about.it. It hiad become so controvdrsial . Sa'we h'etve. the prob- 
lem that we're not able now to identify in advance in nws.f^tates where^ transrais- 
■\ 'sion lines,- povyer plan.^s, vaNous, Kinds of k6y fc^lHt/ies ^re- going to be located, 
when those facilities &re needed. There .are. sometiWs long controversies over 
where they should be- placed. The studies that otKerwise. could hci^ve b^en done ear-' 
lier , about impacts^ can' t be made quickly enougn to satisfy what others in*|:he > 
•society say is'an iininediate need. The old ma/hi n ery of land planning only .on. the-./ 
basis of local cojnmunities really doesn't titeet the needs in^higbly urbanized areas 
where different municipal organizations al?ut each otherl There needs to be greater' 
cooperation, . ^ * . ' , • 

I think 'land use planning Is going to come. I just think that probably .we're ,. 
^ not going to get the federal financial support: to states that would otherwise 

■ have occurred if this bill passed. I'm iioubtful',, unless things change,, that we're ^ 
going to see a bill passed in the Congress.^. ^\ 

Question : Speaking of environmental .education and^he general policy of ^ ^ * 
- reduction- of federal funds for education, [''think the time following kinder--,, 
garten is most crucial. What are your vipws for the future of these programs and 
?what might be done? • » ; . . . *" 

- ' " Foley : "What i\ the future, of these programs?" is a difficul t question to 
answer because, again, I'm afrai^i we.'re going to see great pressures brought to 
^. bear to eliminate many, ma;iy projjrams on the federal leveT in the name of fiscal . 

• ^ restra-int. It's a serious problem. We've indicated^! goal of $300 billion in . 
spending. If the^ economy continues^ to si ip, government revenues si i p wi th • that,"^ ^ 
and government expenditures go^up in public costs of -unemfrloymenf;^ compensation 5, 
various other kinjis of economic programs , ,publ ic v^oVks and so on that . are some- 
times used in the face', of recessions. So we dk^ get a very close pencil going 
over all the programs In the education and social Welfare fields, as we-ll a^ ipy 
*' . ''military programs and foreign aid. • 

mcy 1X0 



• So' much of the-bu(itjet now, of course, is non-discretionary spending. You 
'have $65 billion in social securi'ty payments, $35 b.illion in military retirement 
pay. You've .got $23 biljion in debt service, a.nd those things" aren-' t easily 
changed. Veteran's benefits, sociaKsecurity benefits, medicaid and medicare 
are fixed .cos ts , ".so the tendency of . the budget people both iV'the House and the 
Senate and in the Office of Management and 'Budget is going ti be to go over these 
programs. Ahd as you know, the Administration did not recommend that twin's program 
be continued. It recommended against its. being continued,' Anii there will be many, 
rnany efforts made with respect to other programs.. Sc that tf .the" program doesn't 
develop a little more effectively, I think, than it was able to do in its first 
three years., it maty not survive. But I thi.nk that these issues are so keyed to 
tht future of this society that some input in an effort to try to Have intelli- ■ 
gent public discussion of the issues is 'an important investment on the -part of 
the government. . * \^ , 

Question : I would likfe to know, can we clearly identify; the costs of infla- 
tion in the environment, in. housing, 1n energy? The second qjuestion is, we don't 
know what the real costs are Of having or not having environmental regulations, 
and if we relax som^ of th^se things in the short run, do. we have any idea of 
the public costs we might pay in the. long run, f^>^ example, because of health- 
effects due to respiratory diseases? • 

Foley; : I wish I could answer tine first question. If I could tell, you with ^ 
*any certainty what the causes of inflation were, ^ I'd resign niy seat in Congress 

antTmake a great fortune in private consultation. ' ' " 

■ Environmental impacts on inflation hav^e been argued to be less than one per- 
cejnt. ^jime\go a little higher and say Vs percent. But We are also, as you "sug- 
gest, trading off other costs, other social costs, whether It's respiratory dis- 
ease or,, particularly, the recent problem with drinking water. About 15 percent 
of th^ samples tested by the Publ ic. Heal th Service recently in conimuni ty . drink- ' 
ing water systems were beneath ^iiinimum standtirds^ Nobody wants to argue about the 
cost of' drinking water In the United States, I think.' There's a very high public 
'Interest in that*, because I t's an imniediately ' and easily seen ^alue. But i t. . 
isn't as easily seen with the cost of respiratory diseases.; Emphysema' and 9ther 
respiratory diseases have risen 20 times in the last two' generations in the ; 
-United States "beca'use of indus'trial qutput as well as poking. This is part of 
what >/e should consider, and I think we ought to discuss it openly if we- can get 
the data ^ The data sometimes is aMitjtle hard to. find, data that we can agree on, 
. anyway . ■ / * . . ' - - 
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Question : I appreciate, your remarks on safe drinking water, and I appreciate 

the fact that more' than )5 percent is below standard. How cone Congress hasn't 

passed a safe drinking water bill?, . • 

y 

Foley : Because I think people have not yet realized that there is a problem.. 
When they do, there's not. going to be any question-but that Congress will pass, 
it. . . 

Question : One of the things^ tha,t bothers me as a citizen who has testifi-ed 
before Congressional committees in Washington is, when'Ts it time 'for us to stop 
suggesting changes in bills and say, "WeM1 take 90 percent of what we want, .and 
take 10 percent of what We dpn^'t want along with it?"^ 

Foley : That's always an approximate judgment, and it's hard' to -give you a 
general" answer. I would increasingly be taking 90 percent of what you want. Th^ 
days have passed where environmental legislation can get TOO percent of;/VMh?'t it 
wa r t t s-very-eayBy^ . — ' . 



. ^uertTbn : Congressman, you mentioned special interest groups; I. believe, 
you're' tal king to a special interest group here today. Can't we have more funds 
for public education over tfie media, say debate teams giving the pros and cons^ " 
on many points of our trade-offs in the environment? I'm getting tired of having 

Mobil arfd Exxon telling me how good th^ are for 'the environment. 

. ■ >. . . • ' • t 

Foley ; Certainly-on the iocaV level that's one of&the things that, might be 
developed, some public servic,e tinie broadcasting on some bf the ehvi ronmefital 
issues. Radio and television stations are.wiUiag, and some of them eager, to 
pVovide the time!..! think, also, we have to reach o^ut to existing organizations 
anVl have discussions, and debates generated about environmental problems, because 
Trrj afraid that there is increasing possibility of a real myth developing. That 
is,nthat environmental protection and ^ broadly speakH^a.. all 'health and safety 
regulations are one of the prime causes of inflation. Or' it will be argued if we 
have- a recession that they are one of the elements that has to be put aside in 
the. interest of greater productivity ^nd efficiency, that they just can't be 
' tolerated in a period of economic difficulty or economic instability. When we 
get back to tho*>e balmy days of ^price stabili1;y and high profit levels and- so 
on, then we can"go back to protecting the environment. 

We""r5 going to-Have to insist on getting the debate b^'fore the public and . 
getting the facts before the public, because it's a growing attitude. Han^f peo- 
ple are extremely impatient today with catalytic converters*- on cars, with ^afety 
controls and regulations. Sometimes* there are stories tald.that simply aren't 
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true. Senator Curtis went down ^ I'm told, and raised all kinds of Cain in the 
Departmentl of Labor a few years back about the Occupational Health and Safety : 
inspectors. that were driving the farmers out of their minds in Nebraska with 
their absolutely impossible regulations. And the Labor Department said, "Senator, 
we don't Have any OHSA inspectors in Nebraska inspecting farms." But farmers '^had 
told other farmers about it, and everybody knew the horror story that had hap- 
pened in the next county. And the word, went all over, and people are starting to 
develop a consensus about the restrictions of environmental health and 'safety ■ 
laws that are simply based on myth in terms of both cost and restraints. We're 
not getting a balanced discussion of the questions anymore, that's wny I think 
we need more discussions. , 

■ Question : A lot of groups are concerned that the p'blitical response to the 
environnlent has'been one of cleaning up instea^cl of getting at our use of resour- 
ces. Dolyou really believe that we can becpme sel f- sufficient in energy in the 
next 10 year;s? • 



Foljey : No, I don't thiafe we can l)e come self-sufficient in energy in the next 
10 yearjs. I think we'can hecome more se.l f-suffici ent but npt self-sufficient. I'm 
not sule that we really want to pay the cost of it. .We misht, theoretically, be 
able to get to self-sufficiency with horrendous cbst^, both to the ^'environment 
and ecpnomically, and^with severe restraints on use. But I think there is a need 
for developing efforts to become less dependent. We already are approaching 40 
percertt dependency on impoV-ted oil. Now that's .too high. I don't see that we're 
gotngjto get down to zero dependency, but we, should certainly be able to, get 'lo 
much'jnore^'nianageable tha^ 40 percent and^^growing.' Alternative energy sources can 
perhaps be develop^ within the lO-year period to red'tice that dramatically. 

.1 don't think we can.. get zero discharge e.ither.. And I think, frankly, 
that'in some of these standards we're probably going to- have to. accept. a more 
modepte. goal . It doesn't work well to set standards that are so high that the 
frusitration of. not. achieving them disappoints everybody involved. 
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• TRENDS IN ENVIRONMENTAL EDUCATION IN MEDICINE 
" " John T. Wilson, Jr., M. D. 

I have been asked to talk about medical education and the influence that 
increasing knowledge of the environment will have upon it. My perspective of 
this is still beihg formed despite the fact that I have beeii involved in various 
aspects of environmental health, air pollution and occupational health for over 
20 years. This involvement includes teaching at three medical schools and two 
schools of public health, Having said this, I must confess tfiat I am not happy r 
with the present~situ.at^JG^^. We^ it not for the increasing stud^fit' interest in 
environmental affairs, I think we^would be i'r a sorry state. Let me tell you 
what I- mean. / , 

The knowledge explosion in medicine has paralleled that found in science and 
other fields of human endeavor. \^M05t of us here understand that the thfngs that ' 
. we know todaf*1^ill not , be true four or five yedrs .from now» and that new know- 
ledge must Dlftained. However, itNds iiseful to have a look at the past iji order 
■"to develop a perspective on the current 'situation, 

Since Hippocrates, physicians and Xther medical scientists have been con- 
cerned with the .environment and its relationshipto health. Hippocrates in.h.is. 
treatise, Airs j> Waters and Peaces (1), discussed the balance between living 
organisms and the efivironment. and indicated th,at sickness was due to a disturb- 
ance of this equilibrium. Naturally, he prescribed a regimen of diet, exercise 
and personal habit development wh'ich was. intended to help reestablish tljie equi- 
liferium. Despite the fact that most humans Spend one-tHlTd or more of their ^ 
lives at some occupation and are often exposed to* various hazards in tffe conduct 
6f their work, Hippocrates ignored the occupational environment fn^hi^ discourses. 
To use the current student vernacular, Hippocrates seemed to have adopted an 
elitist attitude in .developing his theories and totally avoided the working m'an, 
who was relegated to the lower classes. . , ^ 

■ - John T. Wijson, Jr.*, is Professor and Chairman. Department Qf Envirorimerital 
Health-, University of Washington. He is a Fellow o/ the- A^ijericart .College of . 
Physicians and a member of th^.American Academy of Occupational Medicine, as 
well as a member of the EnVirOrifftental- Protection Agency National Air Quality •.(, 
Criteria Advisory Committee. ^ , 
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' Strangely enough, it was not until well aver ^,000 years had elapsed before 
this fault in medical thinking was partially corrected. This was done by the 
father of occupational medicine Bernardino Ramazzini, who suggested to physicians 
that when talking witfi patients they shoiJld always as^k the question, "What is 
your occupation?" (2) The answer to this question opened up the field for dis- 
covery of the relationships beiween occupational exposures and [illness. Over 
the next two centuries the germ theory of disease was developed, and subse- 
quently more scientific evaluations of the .relationship Uetweeh the living 'organ 
ism and its envir.onment were possible. / \ 

For. example, within this same period it became clear tnat the mal aria or 
bad air that had been described by Hippocrates actually came from mosquitos 



infested with a parasite later called the malaria organism. \ 



Physical factors 



)ilities associated 
were not. suffi- 



and chemical agents were discovered to be more involved in djisease production 
than had previously been suspected, but the preventive possi: 
with control or removal of these agents, from' the environment 
ciently recognized. In fact, until the studies launched by'Or. Alicia Hamilton 
al Harvard in the l920's, it could well be said that the science ofyindustrial 
hygiene or control of the working environment did not exist in the United States. 
The very recent discovery of the relationship between certain types- of cancer 
and asbestos exposure, as well as a similar relationship between a rare type of 
•liver cancer and exposure to vinyl ch-lorvde,, serve as extreme examples of . the 
lack of knowledge which pervades today. • 

ENVIRONMENTAL EDUCATION IN MEDICINE ^ / 

The teaching of environmental health in today's medical sc|iooU is fraught 
with, many 'pro.bl ems , In my view,^'most of these problems are related to the fact 
"that this subject area is taught ' by. departlhents of environmental health or pre- 
ventive medicine which have had many tasks added to their jobs in recent year^. 
•f'loreover, the teaching time given- to departments of preventjye medicine in medi- 
cal schools is generally so small that it is impossible to /cover many of the im- 
portant* a»;eas . Final ly, when one considers the fact that the curriculum^f the 
medical student is already loaded with many so-^cal led core subjects, it is dif- 
ficult to add emphasis in any particular area |Without renloving something elser 
where. Nevertheless, it might well be said that the basic problem- in presents 
ing significant material on environmental health to medical students lies in the 
'choice of the curriculum and thus the means by which this'is ddTTB"should be con- , 
sidered briefly. 

Most of the medical schools in the United States divide their [Programs into - 
• the pre-clinica:1 and clinical years, roughly devoting two years to basic science" 
' subjects and. the*. last two years to clinical subjects, wherein patients are 



studied and . treated. Generally speaking, the objective is- to produce a young 
physician who might accept appointment for further study to become a general is t, 
a clinical spe^yialist of .one ty^e or another, or a medical scientist. In this 
arrangement, some 1500 to. 1600 hours arfe directed to pre-clinical subjects in 
the medical school with some 1600 to 2000 hours being devoted to the cli-nical 
subjects in the last. two years. 

TRENDS ' ^ • . ' 

Recently, sme medical schools have introduced clinicBl subjects in the 
first two years, sometimes beginning in the first year, so that patient contact 
becomes a reality for the student early in'his training. When this, is done, 
some hours are eithe'r added to the curriculum or subtracted from something that 
was offered in the previous year. Another: trend that has become popular within 
the past few years is\the teaching, of the anatomy, physiology, biochemistry and 
the pharmacology of organ systems rather- than teaching along classical depart- 
mental, lines with regard to' anatomy, biochemistry, physiology, pharmacology, etc. 
In some instances, subjects which do not lend themselves easily to the organ 
system approach are taught separately, or- they. may be approached in a pre-organ 
systems. course arrangement. 

.Lately, students have been given the opportunity 'to develop along a chosen 
line in the clinical years in that tracks or pathways curricula have been devel- 
oped in many schools, particularly newer institutions. For exaniple, at the 
University of Washington, four pathway curricula are available for the student's 
choice for his clinical years. These are as^ follows: tjie family physician 
pathway;" the clinical specialist pathway; the behavioral specTalist pathway; and 
the medical scientist pathway. Each of -these pathways has special requirements, 
but each also provides the opportunity for additional elect'ives^of "itkerest to 
the student. Special programs leading to the combined M.D*-M.P.H. degrees also 
afford opportunity for i/iput on environmental .health matters. - 

By and large, the flexibility offered by elective courses v pathway selec-' 
tions, and organ system teaching usually is found in the newer medical school sf" • 
in the United States. 'This group includes approximately 12 percenj:^of the 110 
schools. Most of th^ older schools still divide their currlcul an nto pre- 
clinical and cl inical' phases" and many^'of these tend to- 'add abs:olUte requirements 
in each phase of the ^tudent's- education so that variation/is hard'to come by in 
the program. Generally, departments of commun/ity and preventive medicine have 
about 80 to ""lOO hours out of the* total of 3800 to' '4300 hours .in the curriculum 
to present the basic inVormati on concerning epidemiology, biostati sties, hea\th 
care delivery and community health (3). Ojie would expect that significant 
course offerings might be available in schools whi^ch have fairly we"" ^ established 



environmental' health programs, and these schools number about 12 of the .110 
.schools in the United States. However, these institutions .are all well estab- 
lished institutions with curricula which have changed but little with the. years. 
As such, new inputs are difficult to achieve in any of these, '^.ince most dis- 
' cussion of changes in a curriculum meeting resembles union negotiations, espe- 
cially if time additions are a consideration.- Some schools have trj.ed to solve 
this dilemma by offering elective courses in environmental health and in fact, 
some of the new s.chools also provide special field experiences. 

The average medical applicant today is very well read, having perused ^the ' / 
books of Rachel Carson, Barry Commoner, Ralph Nader and Rene Dubos', all of whOm' / 
have a great regard for the environment. Moreover, many of these students have/ 
participated in Harth Day and subsequently devoted themselves to continuing j 
action through groups such as Environmental Action, or similar special interest 
organizations., Often th^;;ough the Experimental College program or the underr?'^ .. 
ground university, they have started courses which have b^en so well developed 
and have becbme so popular that they have been giVen serious consideratiop by 

• the University. .For my own part, I can say tjiat then'nterest and activity of 
these individuals have beert very helpful iii^jjrburse development in medical schools j 
since often the approaches whrich -are mad^e/gi>p. developing these coursesy^re those 

"which'tend to stimulate the'interest and maintain it at a fairly hig|l level dur- 

ing most of the. course. ^ / • , 

Having said all this, the question is, what does the future hqid for the 
teaching of ehvironmeTn'tal health in medica'l schools? Since this/depends on so 
many different fac^tprs, I am not at all sure that I have the an;swer; however, I . 

• would hope to see the development 'of more interdisciplinary cqurses wherein the 



various -functional areas are integrated into the teaching effort for the particu- 
, lar subject matter. 

On many campuses, the interface between medicine-engij;i'eering and medicine- 
physics has already been broached with the formation of niul tjdisciplinary 
research teams. "Many of these haveMater developed spetial courses for graduate 
students.. I^expect that we will see more of thfs in^edical schools, particu- • 
larly in the new schools which are adopting. new curif;'icula and" which do not seem 
to' be traxiition-bound.j l^^owever, we already see th^t some ivy-league medical 
schools are changing some of their newer curricul-ar offerings and returning to 
.the trad^'onal way of doing thing's... Although ^4 1s not totally Clear why this 
is. so, it has been said that this is due to the. Standing df their graduates on . 
certain national,,examinations. . ! , 
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THE HUMAN ENVIRONMENT AND "QUALITY OF LIFE" - ' 
I . , . Peter J. Copek 

f^s a teacher of liter^iture committed to the study of. social novelists Whose 
work was a response, to the development of our industrial society, I am neverthe- 
less haunted by a remark of Virginia Woolf each. time I am tempted to prescribe 
a course of action, to solve social- problems, to plot strategies for survival: . 
the novel, she said, should not lead us to do anything^ much less join some 
society , attend a conference, or worst, of a]l, write a check.^ I, however, be- 
lieve that art can make things happen, sometimes keep things Vrom happening;, but 
it is wise to bejin with Virginia Woolf 's warning if only as a reminder that the 
humanist's studies are very often necessarily studies of attit^Jides and feelings, 
not facts; symptoms, not cures; problems, not solutions. \ 

Moreover, the humanist finds his attention fixed on. the past* more often than 
he does on the future;' he seems at times contented with language and thought- for^ 
Jisir own sake; he does not seem at. first glance particularly fit to be talking 
at conferences with wor'^s like "survival", "planning", or "tomorrow" in their 
titles. But l^t us remind ourselv.es qnce again of that good old environmental 
"inplTn-^-" everything is connected to everything else." Though we are now keenly 
awane that we are related to each other and related to, the land, we still are • 
not sensitive enough to the fact that in the rush of. modern times we ^may have 
moved toq fast, fo|pgb"tten too much, and left . our past dead and behind 'US. 

it was with this in mind, thenv>as' a humanist who distrusts ^^applied humani- 
ties"', that I began a program in western^Gregon this past summer, leading a ^ 
group of humanists from Oregon""State diversity who coordinated town meetj.ngs • 
in Ihe Willamette Valley and on the'XIregon coast. At a time When the organi- ' *, 
zatioii of our technological society seemed to be sputtering and there was , some 
qtrestion whether or -not the perennial answisr "more technology^ would get us runr 
ning again, I thought it would.be interesting to go into various Oregon communi- 
ti es , to talk with the residents about what they considere'd essential to the 
"quality of life" in their communities, what they felt they shared as members 
of a community, what connection they felir to their local region, what connectloa 
they fjslt, >f any, to the so-called Oregon consc^ic^usness or Oregon Story, 

Peter J. Copek is Assistant Professor of English at Oregon* State University, 
Corvajlis./ Re received a grant; from' the Oregon Committee for the Humanities 
to direct a program and sympdsfum,--'lModern...Times£_ An Exploration of Community" • 
in the summer. ^f 1974. • ~" - - ,-1: 
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whetheif In fact such a Story existed *at all or .was sj'mply a fantasy of Governor 
McCall and the EastoVn press. . 

The program was called ''Modern -Times :' An Exp;ioratidn of Community;", and it 
ended when members of the cominunities we visited throughout the summer came to 
, Cdrvillis last month both to listen to and speak informally with men and women . 
from Oregon. and- throughout the country who have spent much of their lives look- 
ing at various aspects of life in th*e modern; community--its, jpbs, its architec- 
ture, i»t*s government V'its 1itera»ture, -itS' sodial groups', its identities (real 
or w^'lled), its 'trans.pprtation— relating each to each; and we hoped t^e discus- 
sion would become part of our consciousness, oUr awareness, which we could then 
use to consider and decide upon specific community problems . .1 ^ 

I want to return to some further observations and conclusions about the 
"Modern. Times" program. But^besides work the humanist may be- doing in the com-' 
munityV Twant .t^6i' stress that, unless we restrict our definition iof environ- 
mental edLfcation too narrowly, what the humanist is doing in the classroom and 
""the library, as well as in the community, is essential to oUr environmental 
awareness. . ■ ^ 

Ta1<e the case of literature. Over two hundred years before Earth Day, writ- 
ers weVe rest»onding to the new and changing shape ' of jthe world created by 
mechanical industry. In fact, a new art form, the novel , was conceived simul- 
taneously with, the Industrial /Age, arid through most of i-ts history: the novel 
hag. been a continuing response to the growth and development':^of its twin rival. 
The effect of industry on the external environment as novelis^ have recorded 
^ it'hardly needs retellin.g,her-e, for in the past ten years we have all become 
corfvinced environmentalists of one sort. or another, even those-of us who quali- 
fy this article of faith 'by talk 6'f "trade-offs". What should at least be men- 
tioned, tliough, is- that the literary response to industry has carried into, the 
twentieth century with increased intensity and urgency. You need onlV view 
^Pickens '^l^jarTTimes (1854) and D. H. Lawrence ' s Lady Chatterl ey ' s .Lover (1929) 
side by snde to see how the problems of industry have multiplied and how the 
literary responses have been complicated. Nineteenth-century Coketown, the 
' "key note'' of Hard , ffmes,' as Dickens calldb itt-^'is an ugly sore, with its grlrfi. 
' red-brick architecture and ever-active bot\\e ovens and' smokestacks , but as the 
long-distance panoramas of Dickens; descriptions reveal,. it is still merely a 
sore on. a landscape that is for the most part sound and green. Stephen 
-Blackpool, Dickens' hero-, is within walking, distance of a smokeless pleasant 
land where the stars stS'll can be ^>eeh to. shine at night. .But one can v/alk all 
day, even take the car as Lawrence' s ' Connie Chatterley does to ride through 
Tevershall, and find nothing but "incarnate ugliness, and aTive!"—a totally 
blasted landscape that surrounds the small, preserve of green at Wragby and a 
diminished 'Sherwood Forest. What once was just a sore has becDme.a virulent 



disease, and the natural, wd), Id is threatened wltl -total extinction. Topograph-, 
ically, Lady Chatter ley is the, tragic inversion of Hard Times . 

Of course writers have seldom liked machines. They have for the most part 
cherished the diversity of life in the face of a world that was becoming in- 
creasingly standardized and mechanical; they have Vcilued the. exotic, th^ imagin- 
ative^^he strange. They have, doubted that an industrial age would do any bet- 
ter. in erasing the age-old fundamental problems of ignorance,. poverty , starva-" 
tion. • . 

The Image of theworld, asa social novelist since 'the Industrial Revolution 
. may sed it, js not the same .as that silent cool wafer of earth "captured by cam- 
eras, from the moon; rather- the image might be of a lump of fuel , first 'smol- . 
dering, then burning in the heavens; and now at it's", hottest brilliance its inhab- 
itants are wondering whether" the. second law of thermodynamic? or common sense 
may be .telling them that-, given, the world's finitud'e, hottest cannot get much 
.hotter, and one way or another •^'r must cool off gradually or burrrivhat" wiT ha ve 
.quickly and be left o*n a dying ember. The' truce of Earth Day would have seemed 
inevitable to nineteenth-century novelists, even though they may have been sur- 
prised^it occurred so late. • \\- ' ' 

This sort of image will not add 'Jfactualiy" to the debate between neo-- 
.Malthusian proponents of limited growth and those who still apparently remain 
the prevailing voice of the American business cortimunity, those believers in 
limitless expansion, production, and consumption.: This sort "of image-^aker is 
more interested In rhetoric, irt persuasion, than logic; he wants' to .carry a 
truth to the' imagination, not simply, tb reason,- knowing that if- the image ,is 
successful the truth will be more .powerful . 

No, this adds nothing "factually" tb the debate, but then very often the ' 
facts are^'misleadingi ^ We hay e' all been asking too-Jong questions of fact--"can 
it be done?", "will it work?'*--and pushing aside questions of values --{'do we 
want it?", "is it good?" We have so distorted the world by quantification,' it 
IS a wonder we have not rewritten the account of the sixth \day of creation to • 
^read-, "And God saw all that he had made^. and said, 'It worksV" We give 1ip 
$erv^ice to p.hrases like "quality of life" but when the chips are down, we. count 
them; "quantity ofOife" is what we really mean. ^ 

I would agree with John Wilkinsen's application of Engel's law that" "it is, 
in fact, the essence of [the technological society]' to compel the qualita/tive 
to.become qua^ititative, d-n'd in -this way to force e^very sta'ge of human activity 
and man himsejf to submit Co" its mathematical cajculations"; (1) and i\ is the - 
French'sociologtst, Jacques Ellul, who has given us the most comprehens/i ve 
description of. this kind of Society. And each day .Sew 'example*? of this process' 
are striking usv Recently, at a hearing bkfore the Public Utilities^Commission " 
considening rate increases for PacificJower-and- Light,' one citizen struck what 



-seemed to be .a strange note tp, the .representati_ye from;the_ power . company. He 
did not, ask about' how^the new rate incre^K^e would affect farmers. with large- 
irrigation- systems; he did noy protest.the ilidirect and hidden cost of tha rate 
increase (such €s new taxation vesulting from the increase in the cost of main- 
taining libraries^nd' school sy5temii)>i/hich he would pay in addition to ;his 
own light bill. These were valid questions, but his trarining and incl.ination * 
prohibited his arguing these issues to the penny and percent. He was .not sure , 
whether the .increase was equitable, w|iether the company needed it to maintain, 
adequate service as well as a profit large enough to iyluce investment in the 
company so that" new plants could be built; He- simply 'wanted to know, and he 
•did ask, whether we wanted new. power plants in adjoining states and thereby in- 
evitably more iriSus'trial growth in the Wi-llamette Valley.. He .wanted tS'know . 
•. whether the company,', outside of its advertising' department,, had ever thought 
about the effects of growth on community, whether indeed progress should be 
their most imporf^nt> product.. -Hrs^questiori turned out to be rhetorical, for ^ 
the company officials gave him no answer, ^not one word. 

This brings me back to the approach of our community program, "Modern 
Times".. 5tuds Terkel , the Chicago radio journalist who was one of the confer-^ 
ence participants* at the close of the VMod^n Times" program, has .recently 
. written a book,- Working , whose subtitle iZ-'PeopJe Talk About What They Do All: 
Day and How They Feel About What .They- Do'^N^Ihat we^ hoped would begin to happen 
and continue at^he conference in 'the fall might ""be: called COMMUNITY, "People 
TaTk About Where They L.^ive and How They Feel About Where They Li^e". 
_...-iWe didn't wish td;.focus^;e4 ther the local meetings or the-fall conference on 
' immediate eommuhity problam-sol ving. ' It would have been pri2Sumptuous of us.«,and 
. iri|irtting ^to locil citizens t(J\travel to Albany or Salem or Tillamook, say : 
"What't your problem?"., conte 'up with a quick^sdlutipn, and leave in a cloud of . 
• du$t for CorvaVlis. . ^ •; " . 

We thought, in fact, that tooimuch pres^^ been placed on citizeps to 

so^ve thiV on tha.1;,probiem, NOW-.^ Ilo .doubf many of the issues 'facing othe state v 
in the next few^years" are^ urgerit. ar^ need ihimediate attention. But when the 
individual citizen is asked to express opinions on issues as diverse .as field . 
burning, utility, rate increases\^ town planning, economic and industrial growth', 
and coastal conser^yation, he or she is.- up^iikely^to be able to respond to various 
experts in these areas who can argue the issue to the penny or percent, and many 
citizens th^ 'simply shrug and become unconcerned through frustration, not 
apathy. ' People are pounded down, battered, swamped by facts and. data'^ as if. 
that alone were necessary and sufficient for *deci si on-- totally, forgotten some- 
,tim^s are questions 6f Values . -Again, the question seldom is, "is it gdod? 
The q&stion more ;of ten be(*omes*,' "carv nt be done?% "will it work?". 
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We began each Jocal mee^ing^with the screening of the ChaMre Chaplin clas- 
sjc, Miodent Jjnies^, because Chaplin gives us the domii.ant image.^of the economic 
^ucban age: a vast city, an enormous factory, an environment which is impersonnl 
and mechanical . And the individual withip this environment, who is. responsible 
for having created this environmenrt--or at least for allowijig it to go on-- 
becomes its slave. *Vlhab Chaplin objects to is not machines and *rndustV'y as 
such— he objects to a indchine, philosophy, that man, having created machines, has. 
then recreated himself in (lis, crea^i-on"^nniage. In the movie*. it's almdst as if 
Chaplin's bones havfe been replaced by high tensile^ steel , his nerves by wires; 
as Chaplin . the worker routi'nely*tuKns out .products on the assembly Ijne and is 
in turn o*ust» another product as'sembled by the city. . • 

In the^last scene We see Chaplin and P^aulette poddard walking up» the center 
of a, highway heading out of town. They walk off into the sun, away from the has 
sles and horror of the city and into the promised land of the* West, and as every 
•{jne in the theatres of the 1930' s would have recognized, the promised land they . 
Were heading for* was California. 

..And the point -Wcs missed by very few in our Oregon audiences, even though'*, 
ttiey might not have been aware of the results of a recent survey conducted by 
tar'tmoulih College in New'Hampshire, anci repeated "in Minnesota, Indianfa, Hl.inois 
and California., Respondents were 'asked to make a "qua^ity^.of lifeVmap of the 
United States. They were told to. pretend that *'[thex] ^^^^ J^^^ b^en 'promised a 
job by the Allstate Money Company.- Ypu 'have your choice of location i.n any one 
of the continental 48 states* U. S. A. Irrespective of where you live, your in- 
come^ a rfd costs for the year will be exactly^the same." (2) Where would you move 
Though California still ranked high, especially among the undergraduates, it 'is 
clear California is no longer the promised land of 'the 1930's. But what has re- 
placed it? Oregon, which was ranked secpnd by undergraduates, and third by - 
alumni. In fact, Dartmouth alumni placed only New Jlampshire^ and Vermont ahead 
^of Oregon, no. doubt because they still relive their college days in the nostal- 
. gic memory of • those mysterious hjlls. But if^'it is impossible to irtigrate to 
£he past, it is not impossible to move into the Willamette Val ley, ^ especial ly 
since, despite James G. Blaine societies and border fences, it is. clear* that* 
many in the state have been growing wide-eyed as they see the tremendous oppor-^ 
tunities to capitalize on Oregon's new popqiar image. As the Dartmouth surveyor 
correctly teUs us, "Differences in the perceived character of places haye 
alway^ been^^e of the chief interests of the geographer because it is these • 
differences which generate flows of p^opl e, of "goods , of services, and of ideas.*^ 
The flow seems ^to be northwestward, and it seems not so mudfi because the Oregon 
Story is perceived as^a set of recent responsible legislation -but because it 
o,ffers an alternative to the failing technological way of life. The paradox, 
of course, ^1s* that a massive influx of pegple and industry will quickly change 



the community so ojany thousands arq seeking'in coming to Oregon. They will bring 
with* them- what they, wished to leave bjehind. 

. Before I began the "Modern Times" program, .1 suspected that the main reason 
Oregon had withstood so long being swallowed up in Corporation America was \hat 
it was out of thewy, "submerged in stagnancy" as one student from the;East told, 
me, .tuckjsd away in the corner df the mapV Now I am not so^^^sure. In town after 
•town I have heard variations on a speech 1 have read recently by an old Oregonian 
E. R. Jackman, author of The Oregon Desert , a speech called, "Oregon, A State of 
Mind". "The ancestor|^of the true Oregonian", says Jackman, ■ * ^ 

did not come here to get rich. They came to make a home. And, i 
. as I have pointed out, they proceeded to do just that. They 
have been at it ever since. They aren/t much interested in 

being great tnen ' * " ' . . 

We hear much in>the newspapers now of efforts to bring industry / 
to this- state. The persons Ispeak of would vote, I believe, x 
100 percent against it. Why should' we fill our clean air with ^ ^ 
fumes, use our water for tactories,«fill our welfare rolls, get 
in ^thousands of people^ who ^know nothing of Oregon history and • 
care less? The old Oregonians are deeply resentful because the 
war industries brought 300,000 or more here from other states. 
Not that the newcomers are worse, but their standards aren t 
the same. They tenet" to -vote as a herd^, for example, 'with lit- ^ > 
^ tie consideration for the' merits of the candidate. 

A typical Oregonian. isn't proud cr stiff backed, he just 
■* doesn't c'are what others think of Him. Californians rail and 
^ridicule. They say we are backward,, asleep, that *we make no 
advances except as we are forced to. The old type ^Oregonian 
couldn't care less—he doesn't even hear them, and what they 
call progress he regards as a trend toward an inferior way of 
li'fe^ He is strong for education, but he wants plenty of 
leisure. (3]l, , ' ■ 

This speech was delivered in 1961, long before the "environmental conscfous- 
ess" took form, when billowing .smoke was not thoCi^ht of as pollution but pros- . 
perity. It is the speech of a man who^ might even be called a patriot, a 
charged word, I know,, but pati^ipt not because' he would joirj patriotic associa- 
tions—associations, incidentaiiy, which only began to be formed- in thejate 
nineteenth century when Americans began to •have trouble deciding what a patriot 
was— a patriot not because he wouldn't join "unpatriotic organizations" or 
think unpatriotic-thoughts or do unpatriotic things; but a p'atriot in the sense 
John Schaar speaks of when he points out that whe^n George Washington spok^ of 
"my country", he meant Virginia; a man with a;s|nse of gratitude for his...|ilace, 
and the scenes, customs, and people a'ssociated with it. (4) 

I know there is a danger in this position as well, that it might .lead to an 
intolerant belligerence toward "outsiders", and finally to an authoritarian com- 
munity, a-"purifi,ed community", as Richard Sennett calls it, that would prohibit 
diversity .and change. William Stafford, who presented one of the Oregon s^dries 
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at the conference^ quietly pointed this out: ^"From our snug place we shout 
religiously for attention in order to hide." But this'has *been a problem of 
most American ditfes (witness the events of the 1968 Democratic Convention where 
"outside agitators" were anyone who would not submit to the official Chicago 
'party line), not simply a characteristic of environmental "purists". 

At a time when our economic despair may tempt our society to abandon all 
restraints on corporate state capitalism, let us remember t-o keep in view the » 
entir'e environment of humankind'. When we talk of "quality of life" we should 
mean quality of life. And, finally, let us respect our opponents, it is easy 
to listen to people in Corvallis, Oregon say >t hat a continued vieW^Of an unde- 
veloped Mary's Peak i5 more 'important to their "quality of life" than thirty or 
forty extra dollars per month in pay.' And it's nice to hear Studs Terkel remind 
us of 'the old IWW "quality of life" motta: "Bread, and Roses Too". But when a 
representative of a large chemical plant is pressed at ^n Albany meeting for an 
^ answer as* to when his plant would stop spilling Its noxious clouds out over the 
town and across Interstate 5, and when he remarks, "Money smells good^" What do 
you do? j^ell, perhaps first, praise him for his conciseness of expression; 
second, admire his honesty; and third, press him even harder. 
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ENVIRONMENTAL EDUCATION: 
OF. BY AND WITH LAWYERS 

Linda K . Lee 



It's not very often that we at Gonzaga have an opportunity to welcome the 
University of Washington and I.'m-very happy to be able to do that this morning. 
I hope it means tha,t we ean continue talking to each. other and working together 
in this very important area of environmental education. , ,. • ' 

One of the disadvantages of being the anchor person on a panel is that you 
sit there and think, "Why didn't I think of that?" At .the same time, you oc- 
casionally have an opportunity to pick up a couple- of things and take off on 

thetn. ; ■ ■ • 

■ I found out about this lucctirg very late in the game, and therefore I fear 
that I'm not as well prepared as my colleagues, but I do have some comnients-What 

lawyer doesn't? - 

I discover that, like Dr. Wilson, I'm a transplant from that other Washing- 
ton, and probably even a more recent one. I've been here about two and one-half 
months. But in that brief period of time in the Inland Empire I hav^ discovered 
that there are a greaf many people who think that this is the promised land. , 
It won't be unless we all. work together to keep it that way. 
• ' We at Gonzaga have been iery active at the Lp School in the whole area of 
law and the environment. In fact, just last weekend we had an event from which 
we are still reeling. We- had i law and -environment sjmposium that was orgamzed, 
run, and totally conceived 'by our students, which is ah indication of Dr.; 
Wilson's point of how interested students are today in this .field.-. We ended up 
with some. 630 registrants, and took over practicaWy every building with class- ■ 
rooms and every motel in town that wasn't already taken by Expo visitor. 

AS one of the hosts of the ev°nt, I wandered around from panel to panel, and, 
if, practically every one I attended, the'same doke was told. I'm not going to ' 
tell it again. However, it's the one about^Hoses and the parting of the waters 
and he'd forgotten to file his environmental'impact sta-tement. As I. was suffer- 
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Ing throuf|h tbis for iibout the eighth time, someone handed me a document which 

I think is directly relevant to wiy topic. This question is often raised, "Have 

the* lawyers made the, environmental problem worse by interposing a new system of 

laws and regulations?" . . 

One of our guests last week handed nie a document which is signed by a source 

unknown. It is called The Manager's Letter, from the Chelan County Public Util- 

. ity District, Vol. 17, No. 28. It is entitled "Genesis' 1974". I won't read it 

all because it is rather long, but it's too good to waste. " • ■ 

In the beginning, God created heaven and earth. He was then " 
..faced with a class action lawsuit for. failing to file an en- 
vironmental impact statement with HEPA, Heavenly Environmental 
Protection Agency, an angelically stacked agency, dedicated 
to keeping the universe pollution free. 

God was granted a temporary permit for the^heavenly portion of the project^ 
but was issued a cease and desist order on the earthly part, pending further 
investigation by HEPA. - 

When asked why he began these projects in the first place, he simply replied 
that he liked to be creative. This was not considered adequate reasoning and he 
would be required to substantiate this further. HEPA was unable to see any 
practical use for earth, since the earth was void and empty and darkness was upon 
the face of the deep. And God said,- "Be light made." He should never have 
brought up this point, since one member of the council was most active in the 
' Sierrangel Club, and immediately protested, stating'"How was the light 4o be 
made? Would it be coal, fired qtr nuclear fired generating plant?" 

This goes on at some length. Finally it turns out that God said, "Let there 
. be firmament made amongst the waters. -And let it divide the waters from the - 
waters." 

One ecologixalTy radical council member accused him of double t^lk, but the 
./council tabled actions-singe God would first be required to file for a Firmament 
Permit from the ABLM, that's the' Angelic. Bureau of Land Management. 

'Well, this goes on./ It appeared that everything was in order, until God 
stated that he wanted /to complete, the project in six days. * At this time, he was 
advised by the council that his timing was completely out of the question. HEPA. 
would require a minfimum of 180 days to review the application and the environ-, 
mental impact's tatement. Then there would be pub,lic hearings. It would feasi- 
bly take ten or twelve months before a permit could be granted. And God said, 
"To Hell with/it." 

I feel a little bit, this m'orning, like the children's story character with 
500 hats, /Bartholomew Cubbins. I am a lawyer, a teacher of law, a legal adminis- 
trator ,/ormer politician, former Congressional assistant, and former member ahd 
counse/ to the National Advisory Council on Environmental Education. This morn- 
ing I'^speak as a lawyer. , . 
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It'^s. often said that lawyers are the last of the great' general ists. That ^ 
may or may not be true in an age of increasing, specialization. But the very 
general! St nature of our profession enables us. to be very enterprising because , 
we can tncorporate the environment, into nearly everything we do-. ^ 

' One hat I forgot, that was raised by Dr. Wilson's remafk^t curritulum ' - 
comnittees. I chair the ' commi ttee on curriculum for Gonz^Law School and I am 
becoming something of a broken record about injecting e|(Vipn|ental elements i'n- 
td the curriculum. We teach environmental law. We t^ath en#pnmental adminis- 
trative law. We teach land use planning and things of tVat nature. But we also " 
have the opportunity to incor|3orate the environment intpjjust about every other • 
area in our curriculum. We have a law and humahities-p^gram, .which began last 
year and will continue this year, and this year it will havfe a \ery major envi- 

ronmental theme. . • 

' In basic property courses we discuss land use planning and zoning. When we 
teach procedure, we come to such things as "Who has jurisdiction^over what?" We , 
talk about class action suits. As a matter of fact, we just had'^a /er^- fasci- . 
nating case come down from the, Washington State Supreme Court. It is something 
.. of a landmark, although the court was sufficiently divided to mak^ it a good law 
. review topic. What it held, essentially, is that non-abutting property owners 
had standing under thi! State .Environmental Protection Act to sue the State High- 
way commission on the grounds of potential noxious fumes and "potential damage to 

property values. . " ■ 

In the torts area, and for those of you who aren't aware that isn't something 
to eat, it is referred to as 'a civil wrong;' such things as nuisance., for which" ' ■ 
• -one may collect damages; this is another course in our curriculum. 

In constitutional law we talk about liroBTans of emipSnt domain, due process, . 
all- of whic'h can be illustrated by examples from the environmental, area. Admin- 
istrative law is, of courie, an obvious one. I think-'if my administrative law 
class hears me say one-more thing about a Ruckelshaus -case, they're going to 
" throw someth-ing 4t me, but there's -always a way to work it ..in. Wheri I teach 
- legislation, I get into the history of the. National Environmental ' Protection Act, 
as well as the Environmental Education Act. 

It is perhaps in the area of evidence ttiat the interaction of our disciplines ■ 
becomes most important, because among other things we talk about the use^of the 
expert witness. " How do you examine your own expert witness fiii.try to dis'credit 
the other side's expert witness? That is another area in which we can teach the . 
environment through the regular curriculum with the .aid of environmentalists in 
other disciplines. In doing this, we are, fulfil ling the" best definition of en- ■ . / 
vironmental education that I've ever seen, which i,s-the one contained ^in the 

Environmental Education Act: 
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The term "environmental education" m^ans the edu9ational pro- 
cess dealing with man's relationship with his natural and 
manmade surroundings and includes the relation of population, 
pollution, resource allocation and depletion, conservation, 
transportation, technology, and urban and rural planning to : - 
the total human envirdnment. 

.That can be, true,, not only in grades K through IZ and into college, but, I. ] 
think it's true in the professional schools as well. 

.There is also a role for the lawyer as educator. 'We can help the sen en- < 
tists, just as the scientists can help . us. In pointing out how you take this / 
expertise and use it to achieve a political or .legal**end, whether it be the / 
eistablishment of legislation, the bringing of a suit, or whatever, it sometimes 
takes a lawyer to tell the bureaucrats how to read their own regulations. f 

This was very true, for example, in the Overton-Park Case, which involved' 
the question of whether or.not the Federal Highway Administration could take 
park land, from Overton Park in Meniphts-,- Teanessee, for a highway. This^case 
did not reach the Supreme Court under an environmental'^act -per .se. Rather it 
came up under Section 4(b) of the transportation Act. The point was, th?tt here 
was a place where we as lawyers, had to go all the way to the Supreme CouK to 
tell the Department of transportation how to read its own regulation^. /These 
provided that before park land could be taken for highway purposes, tftere had 
to be .^pme serious non-environmental justification. The Supreme Court said, 
"Go back and read your own enabling act and rules. You didn't even follow them." 

And, certainly there is a place for the lawyer to'help educate the citizen. , 
Granted, we're aU^ citizens, but I*v&-had citizen**groups v:ome to me and say, 
"What, legally, can v/e do about thus and so. They're about to dump X into this 
little stream, or they're not going to let us fish here "anymore, etc;" -^-And I 
think the lawyer has a very important role here. 

What are your rights? How can you express them? What .is your best strat- 
egy? Should you call for a hearing? Should you get your legislator to intro- 
duce" a bill? When is it wise to sue? When is it wise to threaten?-' W.hen is^t --^ 
wise to eleot^a new representative? 

Now, for most of us .fn this business this is pro bono work, squeezed in be- 
tween paying clients; but this is an area where a lawyer has a real responsi- 
l;,i]1ty. The law can be a contributor rather than an obstruction to environ- 
mental quality.' - C 

Dr. Copek reminded me, when talking about deVelopment^'j technology and indus- 
try, of an interesting city that I visited. many times when I was a-congressional 
'assistant.. My Congressman was from tfife area around Lowell, Massachusetts, which 
was probably the seat of the industrial revolution in New England in the textile 
'inJ shoe manufacturing era of ^he mid-nineteenth century. It's an old mill town. 
Unemployment is high, the mills are ugly, or were. It was really a company tqwn. 
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You lived in the company house, yog shopped in the company stor4] you went^to 
the company church,, etc. But even in this era there's a real pride in the peo-^ 
pie of Lowell. Much of the city, by law, is going %Q be made a national historic 
park, whe/e these things will be preserved, perhaps to some* of us as reminders, pf^ 
a past, as Dickens would have us believe, that never shguid have happened. In 
another way it reminds us of our mistakes and gives-tjf ah incentive, i^to repeat 

thein. * \. 

I remember being in Latin America a couple of years ago on an environmfejUal 
study mission, where. we were trying to help some of the governments of Central 
America with their' development problems, and trying to .help them avoid the mis- 
take^ we made. 

There is a lot of resentment rn the developing world. "Well, you're just 
.trying to keep us down, you don't" want us to develop, so forth and so forth." 
"•'All of us in this particular group were environmentalists of one sort or an- 
other. There were a coup'le of educators, psychologists, industrial planners; J 
was the lawyer on the team. And the point we were trying to make to them was, 
"Look, we made .mistakes.. And we know it. But^through law,^ ytfu can avoid them." 
So here again the lawyer has a role as educator. 

Perhaps most im(^Ortant of all is the role in education that we lawyers and 
those of you'in other specialties and disciplines have to educate each other, ■ 
and together to educate others. As I said before, lawyers are the last of^the 
great general ists.. That sometimes means that^other people say, "Wei 1 , you're 
really superfgcial. You don't know^all there is to know- about molecular biology^ 
and so on." On the other hand, I think the lawyer can justif iatrly-say i:o the 
scientist and to^ professio'nal^^ecologists, "Well, you may know all there is to 
know about molecular biology, but how do you tell that to the people, how do you 
teirit to the judge and jury?"^ It's a two-way street. ' ^ 

In many ways, the lawyer and the scientist together can^^inieract and, help 
each other toward a comnon goal. We need your expert! se-ahd perhaps you need 
ours. Together we can do something..,. TheVe's nothing mutually inconsistent about 
„ ~ ~lYs a 1 1 of" ou r~ di¥p i"?! ! n es"7"^~~ " _— 

•If we're elitists, an accusation often made, th-en so be it. . We aren't the 
.only people that have something at stake here. IJ's not your expertise, as a 
whatever-you-are, as a doctor, biologist or chemist. It's not my expertise as 
an attorney. or a politician. We're all in^'t together. And because, perhaps., 
of our very elitism, our experience and training, and because of the fact that 
the world belongs not just to us but to evet:yone. Everyone didn't have the ad- 
. vantages that we had of education, expertise and experience; that makes oun 
•responsibility all the greater not only to work together but to help to advance 
the cause at environmental education for ourselves , for each other and for all 
the citizens 6f the world community . . 

" /. ^^^^ / 
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WHERE WILL THE MONEY COME FROM? 

FEDERAL GOVERNME NT SOURCES 

■* ■ / " . Michael E. Steward | ■ * 

If. Senator Magnuspn could be here, L know he would be pleased to see. that s 
many persons from across the country he^^ve come here 16, the City of EXPO 74' for 
tbe^se discussions on environmental education. Certainly, One* of his hopes for 
the Fair, in working* to obtain fts approval and funding by Congress"i' was that 
it would serve as a focal point for just such "discussions. 

According to the agenda, this portion of the program 1s entitled: "Where 
Will the Money Come From?" By way of preparing you for my next few comments, 
let me suggest that perhaps a better title might be:' "Where— Oh, Where,— Oh, 
|/here,' Indeed— Will the Money Come From?" [ . * . ^- ^ 

According to Information compiled by the Council on Environmental Quality, 
the Federal Government is now spending roughly the same amount for environ- 
mental education, as it spent' in-Fiscal Y.ear 1972— about" $24 million. Given 
inflation, '""then, there is actually less available in real terms now than there 
was-^three years ago. And the future, at least the^immediate future, is not 
promising, given'the peed to cut federal spending in the face of double-digit 
inflation. * ^ - 

Las't January, the fopmer President sent Congress^'a $306 'billion budget,. 
What has- happened to tbat^budget thus far? [ .' . 

The Appropriations Coi^nlttees have recommended--and Congress has approved-- 
modest increases, in some programs and major reductions in others. For example, 
.j£fjeriaE^ppropr4^t4-on5-apfiroved-=by-==6ongres^^^^ 
$5 billion under the amount requested in the PresidehtiaTbudget. The net 
result of Congressional action so far on appropriations bills has been a budget 
cut of about $3 billion. . ' 

A great share of the annual federal budget^is not, however, subject to the 
control of the Appropriations Committees. So-called mandated expenditures for 
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such items .as pensions and publ ic"^ assistance account for we],! over. 70 percent 
of the total budget.' And they continue rising. 

Thus, the $3 billion cut made/ by the Appropriations Committees has already 
been, nearly consumed byjncre^ses in mandated spending. As' "of now, then, we 
face projected spending of about $306 billion for thi.s fiscal year-or the 
amount originally' recommended in the presidential Budget submitted last _ 

January. . * * ; 

Now "comes thecrunch.. an essential part of his economic program. Presi- 
dent For^ ha.s said the federal^oWrnment should spend no more than $300 billion 
this fiscal, year. In pther words, the President has determined that. the origi- 
nal' Presidential budget of $306 billion should be cut bacV to no more than $300 
billion. That leaves $6 billion to be cut. • / 

., Looking over the horizon, then, to November 18,,. when Congi^ess reconvenes, we 
can ex^pect to see the President sBndihg Congress a series of budget deferral and 
rescission, messages. In other words, he will, be recommending that Congress per- 
loit him to either defer until next year spending originally planned for this 
year or to cancel "planned spending altogether. In sum, this -is a time of cuts . 
almost everywhere, holding actions in a few cases, and increases almost nowhere. 
"Given that pic*ture and the budget priorities of the current Administipation,' one 
cannot easily predict l^gej increases any time soon* ia federal fina^^ support. 
. for environmental education; . 

Educators are certainly not wit|iout some powerful allies on the Appropria- ■ 
tions Committees. .As Chairman since 1969 of the Senate Appropriations Sub- 
committee on Labor andKealth, Education and Welfare, Senator Magnuson has con- 
sistently sought 'reductions elsewhere in t.he'budget so that more could be pro- 
vided for the nation's critical "people programs"'. 'Year after year, his Sub- - 
• coiDnilttee has carried the banner for a re-ordering of national priorities so. 

that health, education and job-creating:manpower programs would receive a more 
'/reasonable share of the limited f deral budget. 
.Ju=t.your.-a.i:i^es^need^-^yyur-heOp^Tha^^^ 



priations process so that you can affect the decisions it produces/ Thus it is 
worfh' taking some time here to defifie a few key terms and to- outline the annual 

appr opr iations cycle. " 

IT is important to remember the difference between authorizing committees 
and the Appropriations Committees-and between authorizing legis.lation and 
appropriations brills. The House and Senate each have several authorizing com- 
mittee writing authorizing legislation while each- body Has only one- Appropria 
ti'o.ns Committee writing appropriations bills. The relationship between theee 
authori-zing process and the appropriations process is, of course, that authoriz 
ing legislation determines what ma>/ be spent by setting appropriations ceilings 
while the appropriations bills say how much can be spent within those ceilings. 



For example, an authorizing bill written by the Senate. Labor and Public Welfare 
Cotrtnittee might .say $50 million may be spent during Fiscal Year 1975 for a par- 
ticular education program. But the La6or-HEW Appropriations Bill for Fiscal 
Year 1975 may provide only $30 million, to the Office of Education to conduct. ] 
that program. 

The appropriations, process begins anew each year when tjpe President submits 
his Budget in January or February. The Budget is parceled but--essentially by 
Department 'and Agency--among the thirteen subcommittees of jthe House and Senate 
Appropriations Committees. Thus, for example, thdt portioh of the President's' 
Budget devoted to the Office* of Educcition is'parceled out to the House and ' • 
Senate Labor-HEW Appropriations Subcommittees. 

With the President's, budget recommendations .Ss their starting p.oint, the 
thirteen separate subcommittees in both the'-House and Senate begin their. public 
hearings. Typically, Department heads and other agency officials appear first 
to "justify" and defend the President's recomihendations. Once* the Administra- 
tion has had its "day in court", the subcommittees hear testimony from Members 
of Congress and from outside— or public--witnesses; .» •. 
_ _ 'The subcommittees ' public hearings give you your first opportunity to fiave 
a direct, personal, and formal input- into the approfTriations process Used 
effectively, this opportunity can pay important dividends. How do you use the ' 
opportunity effectively? Several points. | First, as soon as the President's 
Budget is submitted to Congress, determine what he itS recommending for the par-* 
ticular pj^ogram in whiqh you are interested. f 

Now that you know what the President is recommending, you know--essentlal ly— 
whether you have a- problem or not; Generally, at least with respect to the kinds 
of pl^ograms in which you are most apt to be iriterest&J, if the President requests 
funds in his Budget, those funds wllj be appropriated when the p^rocess is com- 
.plete:d'^-- You may >7Tsh to file a writte^i statement with the relevant Appropria- 
tions Subcommittee in support of that Budget recommendation, but chances are 
that there is little, if any, need to actually request ah opportunity to testify 
-_in person during the public hearrngs, 

If the President's .Budget does- not recommend what-you feel to be the neces- 
sary amount for a particular program--then you have a problem. How do you solve 
that problem during the ensuing appropriations process? First, make certain that 
it is solvable. Ib other words, ma"kQ sure that authorizing legislation is in 
force that perihits the Congress to appropriate the amount you believe necessary. 
Haying ^^determined that to be. the case, determine which subcommittee in the two >\ 
Appropriations Committees handles the funding for that program. 

Yqu- now know four key facts. You know specifically in which program you are 
-interested. You know whether you have a problem or not. You know whether that 
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pr*t)bleni is solvable through the Appropriations process. And you know which sub- 
committees in the Senate -.and House can potentially solve that problem. Now look 
for friend in court. . . 

-If your Senator or Congressman is a member of the relevant subcommittee, and 
if.you.can make a strong case' for your recommendation, chances are you have found 
an advocate. for your cause! Or, you may find that there is a member on one of • 
th$ relevant subcommittees who ha^ evidenced a strong positive interest in' the 
program about which you are concerned. If you find such a friend in court, then 
immediately contact him or her, lay out your case, and seek their advice and 
assistance in the appropriations process. 

. If you have hot identified an obvious ally,, then write the chairmen of , the 
' relevant subcominittees and specifically, request an opportunity to appear and tes- 
tify/ You may wish to make that request through your own Senator or Representa- 
. tivef If^you are' invited to. testify-and you probably will be-come prepared o 
with ;a written statement that 'is specific, detailed,^ and thorough— but don't 
plan on rea'ding. it. Insiead, summarize it in four or five minutes. Your written 
Statement vfi 11 be read and it^wilTbe important to the Subcommittee's, ultimate 
decision. But the objecti>ve ,pf your personal appearance before the .subcommittee ' 
should be to answer questions the members may_have. : .^-ji- 

< You Kave now appeared )and testified before the relevant subcommittee in one 
or both. of the houses. What happens next? . ' . : 

Public, hearings on the appropriations Bill proceed concurrently in both the • 
House and Senate. But, by tradition, the House always passes' appropriations 
bills before the Senate. Consequently, theHouse Subcommifees are the first to 
"mark-up", their bills. It is in these mark-up meetings-which. begin in the early 
Spring and typically, take a day or less-that the first crucial Congressional 
. decisions. are made'on appropriations. When a House Subcommittee qbncT.udes its < 
mark-up, 'it has generally determined the position of the House if Representa- 
tives on 95 percent of^the items covered in the bill. Consequently, if the;sub.-^ 
committee marks-up the bill with your recommendation contained in, it, the chances 
• are excellent that* it will also contain your recommendation when , it passes the 
House. If it doesn't, then your chances for success are considerably Ibss, 
' This is the case since the Ful 1 Appropriations Coni^tee-which must review 
. the bill before it goes to the House floor for a vote-by ,.and large automatical- 
ly approves the recommendations made by the subcommittee which has conducted the 
public hearings and heard the evidence. There are' only about three, cases where ' 
the Full Committee will make ch'ahgW in the subcommittee's bill. These would be 
(1) where there %*s great public controversy over a partic^ar item; (2) where 
there is an item of spe^ciaT 'interest to a Congressman who is on the , Full Commit- . 
tee but not on the. subcommittee; and (3) where the President submits to Congress. 



*;,a new budget request-^-a so-caTled budget atnendmerrt— after the subcommittee has . 
completed its mark-up. " ^ 

Once the F.un Committee has met foir its mark-up session on the Appropriations 
bin, the bin is reported out cf. Committee.; ' In other words, it*is ready for- 
consideration by the' full House of Representatives. ■ : ■' 

When' the bin "is taken up on the House' floor, amendments will probably be 
offfered and perhaps even adopted. These will generally fall into one of three 
categories. Some will be on matters of great public controversy. Others will 
be offered by key members of authorizing committees who feel the Appropriations" 
.Committee has not recommended Sufficient funding for particular ^programs author- 
ized by. those committees. Finally, ol;hers will propose the addition of relative- 
ly small amounts- for programs or projects of importance 'to a particular member's 
District. As I will explain shortly,- however^ great reliance should not be 
placed .upon floor amendments--particularly those lacking wide public suppor/. 

OK. Where are we at this point? The House Appropriations Subcommittee has 
now completed its public hearings and jnarked-up. its biTK That measure has been, 
approved by the Full' Committee- and passed by the< full House in essentially the 
same form in which it was written .by the subcomtiiittee. Your recommendation is 
contaiii^d In the House-passed bil it because It was included when the subcommittee 
marked-up the bill or because it. was added eithfen in the Full Committee mafk^up ^ 
or as an amendment on the' House floor. . . . ' 

Now what happens?* The House-passed bill -is $ent^to the Senate and referred 
to thfr relevant Appropriations Subcommittee. Applying the conclusions they have 
drawn frpm their public hearings and their policy judgments, the members, of the 
•. Senate. Subcommittee mark-uj^ the HoUse-passed bill. Many changes will be made^. 
Where the President's Budget recommended $10 million and the. House $15-mil lion,, * 
'the^.Senate Subcommittee may allow $20 million provided,^ of course, that authoriz- 
ing legislation permits tlrat much to be appropriated. Or, where thi BudgetT and " 
. the. House have both provided nothing, the Senate Subcommittee may put in money, 
again provided that there is sufficient authorization. 'Or where the House may 
have provided funds, the Senate may provide nothing. The" variations' are numer- 
ous'; As in the House, the Full Senate Appropriations ..Committee generally ap- 
proves "the subcom^nittee's recommendations. The measure is then reported by the ^ 
Full Committee to the Senate-floor where jagain amenc|nents maybe adopted before 
the bill is finally passed. ^ ' . ' •' . , 

We now Have a House- passed bill and a Senate- passed bill. There are numerous 
differences between the two versions. Consequently, a. House-Senate conference • 
committee' must be appointed to n|6Gt- and resolve the differences. So what, happens 
to your recorjwendation when the conference committee me^'ts and writes the final ■ 
bill? Well, you may be fortunate enough to have your recommendation contadneti*"^' 
in precisely the same, form.vin both the -House a'nd Senate-passed .bills. In.th^lt 
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case, you are home free'--barringi a' Preisldential veto, or .subsequent Congressional 
appro\/al of a Presidential ^i^Jerral or .rescis:si on message that either defers ^ ^ 
spending the funds you sought. or eliminates thefn altogether. 

• But--alas- you haVe not b?en so'fokunate. ■ While .the House-passed bill con-*4< 
tains.-:the funds yoU^ recooKTiended, the Senate bill does not: let' s use a concrete ' 
example. Say, the House bin provided'$l ^rtiillion while the Senate bill provided ^ 
Rothing at all. The conference cornmittee then has-a million and one options. ^ • 
ir can approve anywhere from zero to $1 million. What are your chances of com- 
ing^ out closer to the latter than the^ former.?^ 

Several factors must be considered. The^e include (1) the extent, if any, 
to which the bills excee'd the President '-s Budget reco'nunendations— the greater - 
they exceed the budget the greater'the chance Of a veto,, and. therefore the 
./§ireater the pressure on the conference committQe^^to make reductions; (2) the 
degree to which i'ncrea^es reconmended in th^, Hous^bi'l J exceed or are less than 
the increases recommended in the Senate biy--i^n .other words , which :side must 
g.ive up the most in conference if the .final bi'll 'is .|:o be reaspnabler (3) what 
the Senate confere,es have heard from thei'r constituents' or from' other members of 
the Senate about your proposal; and finaTly--bu,t especially significant— at what , 
point in the process was your recommendation added ta0te House bill. Why is 
that so important? Simple--the members of the conference committee are generally , 
also-members* of the Senate^ and House Appropriations Subcommittees , that wrote ^each 
/body's 'first, version of the bill. Consequ.ently, if yoa.r recoirinendation was. 
adopted by the House Subcommi ttee^when it niarked-up its\versipn of the bill', 
^chances'are excellent that they remain convinced of its wisdom and^ will persevere, 
in the conference tq. retain it 1n whole-or at least in part. If, on the othe.r^ 
hand, your recommendation was added to the bill 'either invthe Fu] l .Appro'pristions 
^Committee or pn the House 'floor , 'there. is much less chance that the House con- 
ferees wil.V be convinced of its wisdom- and" willing io go to^grea.t lengths to re- 
tai^n it in the finarbill. S.^ffice it to say, then, that the earlier i'n the 
• process /ou begin your efforts, the better will be yo^ir chance of succeeding in 
the end, ^' 

So, the conference committee has met, resolved the differences between the- 
House and Senate bills, and written a final compromise measure that is approved 
by Congress and signed into law by the President. How did yOu fare? 

I like happy- endings, but I am a1sc a realist. So weMl assume, yOur recom- 
mendation of $.1 million was- originally adopted by the Hous^Subcommittee whose 
members went td' conference and iTisisted that the Senate conferees agree to at 
lea,6t providing $500,000 in thejbfi.nal bin. But, as I said at the outset, the 
immediate future is ndt bright so thfe President 'submits and Congress approves a 
rescission message that eliminate? $250,000 of that $500,000. However, believ- 
Ing in perseverance and knowing that'-you do, too, we end by concluding that you 



will persevere, go back^to Congress the following year, .and convince the Appro 
priations Committees to provide the remaining $750,000; • . 

On that note, let me thank you for your perseverance ir> hearing me out and 
, thank'you for this oppprtunity to be here today, ? 




Session 6 

LOOKING FOR MONEY FOR ENVIRONMENTAL EDUCATION-- - 
PRIVATE FOUNDATION -SOURCES 

Jane McCarthy 



Before I begin my remarks on funding sources to support environmental educa-<>* 
tion programs I should like to spend a few minutes making some observations about, 
the foundation' world in general. In looking to the foundation world for, money 
it should jbe remembered that foundations, Except in rare instances, are reactive^ 
agents--they are not, by and"*large, initiators- of grafit schemes adventurously v 
designed around injnovativ^ program thrusts, .,0a the contrary, foundations most 
often simply respond to the proposals brought to them. To some' extent at leasts 
this conservative posture reflects. the part-time and fragmented nature of most 
fo,undat,ion Jrus tees' jobs and in part it can be attributed to the lack ot; cofnpet- 
ent,' professional ly trained staff who cbuld assist trustees in suggesting new 
program directions or extensions of existing program areas. In fact, it is all 
too common to be un'c^ble to discern any program'^continuity running through a found- 
ation's grant makinfg- activities.- , ^ ■ , 

Typically, a foundation's pfort folio of grants covers a wide range, with sup- . 
port for local hospitals, girls' clubs and United Fund campaigns prominent on the' 
Tist. Also usually included are gifts to the donor's college and prep school. 
Most grant programs .are clustered in the traditional fields of medicine and health, 
education, welfare., religion and the arts. The grants tend to be large in number, 
limited in their size and geographic scope and repeated year afteih year to pretty 
inuq,h the same safe beneficiaries. As I will discuss in more detail shortly, the 
whole field of 'the environment is new on the foundation ^cene. For this reason 
the burdeb of educating the foundation community to this new funding oppoVtunity, 
or for that matter, for any other newly recognized societal need,- falls on those^-, 
• who wish to- tap this soui^c'e- of financial assistance. 

Foundations will have' to be encouraged^ to feel co'infortable making grants in 
what for most of them is an entirely new field. ]?etitioner.s for these funds must 
aggressively sell the need for funds in this area if assistance* is to be more 
l^thari haphazard and spotty. / . 

Jane McCarthy served as a consultant for four years to the Ford Foundation, 
providing .assistance in developing and monitoring grants in urban waste management;^, 
ctnd American Indian resource management. She currently serves as a mediator in a 
foundation-supported environmental dispute settlement project. •> . ^ 



How this educational function is carried out depends on the individual situa-^ 
tion. An infonnal discussion with a local i^oundation official on the need for ^ 
panticulaV environmental studies program could, of course, work wonders. And if 
you tal^e the time to circulate a list of local foundation officers ^mong your pro- 
fessional colleagues and your friends you probably will be surprised to learn that 
these contacts are not as difficult to make as you would have suspected. 

So" much foV my general remarks about private funding in the broadest terms. ^ 
In preparing for this talk I sought the assistance of the Foundation Center, which 
is headquarter^' for all knowledgeable and ..ungry prospective grantees who seek 
,ripe targets for'their proposals, i was fortunate to find that, earlier this/ 
/ year, the Foundation Center had pubfished a list of foundation grants in the gen- 
/ eral area it titled "ecology, conservation and marine sciences." This listing 
covers a two-year period--19)l and 1972— and it includes the major foundations 
and certainly^all the foundations who have shown any tangible interest in the gen- 
• eral, subject of the environment. I should like to share with you some of the 
highlights of this report. There were 392 grants listed. These grants, were, made 
by 102 foundations. To digress for a moment, I. would like'to comment on the 102 
foundations. The fact that over 100 foundatiotis, are actively engaged in dispers- 
ing, money for en.vironmental projects may seem to some of you impressive evidence 
of the interest of foundations in'the environmental arena. This is not true, for 
the figure takes on new meaning when seen in'the larger context of the entire 
foundation world. These 102 foundations n\ust be viewed as a pretty lonely group 
when one realizes there are 31,000 private foundations in this. Country. While 
there is no question that environmentaT grants made by many of the smaller found- 
ations -have not been included, the point I believe is well taken. .. foundation in- 
terest in the entire environmental area is at best lukewarm. 
. tk)W, back to the 392 environmental grants listed by the Foundation Center 
publication. An ejnalysis of these grants shows that 'only 43vaff them could be 
Considered grants for environmental education--feven when that phrase is broadly 
r'exjpVin'ded to^nclude some ci'tizen. education efforts. To- complete this really dis- 
' couraging picture I could find only 10 grants, out of a meager 43, which focused : 
on some sort ofdollege or university Vevel study. There were many, many more 
grants, of coursi, to universities for environmental research projects. But sup- 
port for environijiental- studies, at either the undergraduate' or the graduate level i .. 
-was given in onl]/ 10 instances,- ^ , 

The total conmitted to environmental education during the period— that is, 
1971 , 1972--was about $6.4 million, of which $5.3 million vyas funnelled to col-* 
leges and universities. This figure, however, is misleading since the lion^s 
share of it^is represented* by a $4»35 million grant from the Edna McConnell Clarjc 
Foundation to the Woods Hole Oceanographic Institute in Massachusetts. This grant 
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supports a program 'in graduate education* If we exclude this one enonpous grant, 
the foundation cominltment to environmental education at the college and university 
level is. a scanty $412,000. 

Despite thi§ bleak picture I don't want to give any of you the impression that 
it is impossible to succeed in obtaining foundation funds for ass1stan:e with your 
environmental education programs. I do suggest, though, that a c arefujl reading of 



your targe t foundations is essential ; There is** just no substitute forrdoing your 
homework* As educators, al.l of you penalize-^students for not completing assign- 
ments, for doing inaccurate or spotty research"' and for committing other such , 
crimes against the academic ethic. And yet some of you may be guilty of the >same 
thing when you come to a foundation in search of funding. / « 

Under tKe general heading of doing your homework much can be lea/ned from a 
review of recent annual reports,, foundation newsletters and the AR/9go tax returns 
filed by foundations. While these reports are out-dated and rectfrd past spending 
pattens, they can. provide an indication of the areas of progr/m interest, the / 
size range of grants usually dispensed and the geographic ?irea within which the / 
founda':1on operates. These reports will also list the nama^ of foundation trus- y 
tees and staff* From these sources you can also determirW^ when a foundation makes 
Its gran-:s. If grarft action is taken only once a year,|^s is sometimes th^e 9ase, 
and If that propitious moment has just occurred, you would have to wait out the ^ 
fun -cycle before hearing from them* Thus, from foundation source material you 
can develop a list of prime suspects for your grant seeking activities and you 
can direct proposals within dimensions considered appropriate to the target Insti- 
tutions. On the West Coast this information can be obtained at the three regional 
branch libraries of the Foundation Center located in Portland, San Francisco and 
Los Angeles. 

You have now culled the list and come up with a few seemingly ripe prospects 
' to fund your new endeavor. What next? No, it is not yet proposal -writing time. 
At this point the really smart fund raisers come to the foundation without a writ- 
ten proposal. They usually start with something ingenuous like "We just ^ant you 
to know what we're doing." • It may seem obvious to you., that it would be a poor ' 
strategy to go into a foundation cold with 10- copies of a 100 page ^proposal .. .yet 
this is done more frequently than program officers like to think about. You can 
save a good deal of time and effort if you get first-hand information about cur- 
rent program activities. In any event, your objective Is^to have the program 
staff put off f9r as long as possible a decision on your program. Try not to give 
him aa immediate excuse to say "no." . ^ • 

Now to the actual proposal. There is no magic formula, for wir^iting* grant pro- 
posals. But there are a few unwritten -rules^ which are useful in looking for money. 
One is to tailor the size of the grant request to the dimensions within Which the 
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foundation Is usually comfortable* Another is to discuss^ in the proposal discrete 
program elejnents, That is, if possible, steer clear of requests for general oper- 
. ating suppofrt» Foundations generally are more receptive to. specific program act- 
ivities for they usually feel more secure knowing what they have bought with theth 
money— be it new microscopes for a biology program or support for five post-doc- 
toral fellowships in human ecology. 

If appropriate the proposal should spell out the relationship between what you 
want to do with private money and^what is available with public funds. In other 
words, relate your needs to other sources of funds. Some foundations need the ^ 
imprimatur of other foundations before they are comfortable lending supports 
Others take pride in beli/ving they are on the "cutting edge of social change" 
and want to be the first-in. Offhand, the "cutting edge" argument is usually best 
avoid6d--it is a scary prospect for most foundation officials. 

A fleeting word about the gentle care and feeding of program officers may also . 
be of interest here. The program level staff at foundations generally report to 
another level within the foundation to receive final approval for grant actions 
they recommend. While in some instances this approval is more or less automatic, / 
in others it can be a meaniagfu! exchange of inforfiiation between staff and found- 
ation trustees and serves as a way of keeping the trustees fully informed about 
foundation s|)onsored programs. In any case, as a prospective grarrtee it is im- 
portant that you provide the program level staff all the information it 'needs to * 
properly represent your interests to the ultimate <^ecision-making body. For ex- 
ample, the foundation staff person with whom you.-are dealing should know how 
your proposed projeot fits into the full scope.of activities of your institution. 
You want to go out of your way to prepare foundation staff for any possible con- 
frontation at a higher level. Not only must you do your homewqfk, you" must be 
sure your foundation advocate has done his or her job. . " , 

In conclusion I would like to urge you, in looking for funds, t^turn, at ^ ' 
least initially, to local sources of support— particularly for programs at the 
elementary and high school level. Local 'and regional foundations ofter\ are well 
acquainted with the school structure- in their owd. communities and pribabOy will 
racognize more quickly the benefits of new curricula and teaching tecViniqu€i,s. 
Another 'factor is that the large national foundations tend to support progra^n^-'"- 
which they see as having national' application, whereas the local foundation seeks 
to provide assistance on a less global scale* In addition, sustained foundation . 
interest may be easier" to achieve at the local level. National foundations ^ave 
a reputation for faddism--in some instances they have been charged with losing 
^ interest just as a program becomes fully operative. On the other hand, a local 
foundation with concerned home-town trustees will find it more difficult to walk 
away from a local project and probably will be more receptive to continued support 
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if the project merits refunding. Another advantage of .local sponsorship is that 
when you successfully sell a local foundation, the foundation can often assist in 
gathering other local interest. ' 

To sum up.', .fund raising isn't easy, it is a painstaking, laborious undertak- 
ing requiring sQine skill but mostly persistence. Till your local gardens first, 
become acquainted with foundation personnel and try to tailor your proposals to 
the size and interest of the funding institution. 

I wish you all happy hunting. * ' 
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WATER QUALITY EDUCATION: GOVERNMENT'S ROLE 
, Clifford V. Smith, Jr. 



I have been asked to speak to you today about the government's role in prp- 
viding trained manpower for the 'implementation of strategies which are expected 
to achieve water quality goals. Let me begin by assuring you that the Environ- 
mental Protection Agency recognizes that the country 's abil ity to protect its 
waters is directly related to the qual if ications and commitment of the people 
charged with that responsibility. Trained manpower is a resource. that" is required 
in the implementation of every element of the Agency's basic water quality pro-, 
gram,^ A special EPA*. manpower development and training effort begins before we 
reach the point where there are not enough qualified people to address the prob- 
-lem* In or^er to be assured of the availability of trained personnel, EPA mu.5t 
keep in close contact with the supply capabilities of the existing delivery sys- 
tern and future manpower demands. When a gap in the availability of manpower is 
.forecast, EPA must foVTiiulate new manpower policies and programs which stimulate 
the existing delivery system to provide additional trained people. Where the ex- 
isting delivery system proves inadequate, EPA must develop supplementary delivery 
systems. . ^ " < . 

Let me" give you an overview of some of the immediate goals of EP/Cs manpower 
development efforts inclucjing examples of the types of training efforts and mag- 
nitude of fundi we have seen availably in the past and allocated for this fis- 
cal year. And*, finally, I. believe I would be les^ than hones.t if I failed to ^ 
comment on. some of the problems we are encountering in this field. . ^ 

First, to goals. Basically we have three immediate needs..,- We must assis't the 
states in developing a sel f-sufficiency "in developing and maintaining the supply 
of trained manpower needed within the state water pollution control agencies and 
municipal wastewater treatment authorities. Secondly ,^ EPA must establish a com- 
prehensive national training center capability to provide instructional materials 
to state manpower training programs and to. provi(;ie expertise in spec.ial and ad- 
vanced water pollution, control techniques for use by state'and local agency, per- 

Cl if ford V. Smith, Jr. is Regional Administrator, Environmental Protection. 
Agency Region X (Seattle). Formerly Deputy .Regional Administrator, Region I - 
(Boston),, he has also worked in the civil engineering departments of several uni- 
. versities, and as a c&risultant. 

Bernard J. Lukco, Chief of the Aciademic Training Settion, Office of Water 
^ Programs, Fnvironmental Protection Agency, Was the moderator for Session 7. 
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/ sonnel . And, finally, we niust develop a capability in the federal government for 
developing and maintaining the needed supply of trained people. 

Within the context of these immediate goals, let me indicate the legislative 
authorities for manpower training. Basically, the Water Pollution Control Act 
authojrizes training programs including grants and fellowships for professional 
level training, grants to public agencies for pilot programs, and grants for the 
construction of training facilities for wastewater treatment operations and main- 
tenance. The Federal Water Pollution Control Act Amendments of 1972 (Section 104 
{g){l)) provided training monies of $650,000 for fiscal.year 1974: Nearly 2,000 .. 
people were trained in the operation and' maintenance of wastewater treatment fac- 
ilities. This training ranged from 2-day to 22-week courses;. In this 'fiscal 
year another $650,000 have 'been allocated for the program. Under the same piece 
of legislation, $400,000 was spent in fiscal year 1974 to train 600 people in 
special university and community college |evel program^ in the water and waste- 
water field, in ^ federal agency personnel training, and in pilot National Pollutant 
Discharge Elimination System programs. In this fiscal .year about $350,000 are ex- 
pected to be allocated for the same program. Also in fiscal year 1974, $860,000 
^ was allocated nationally under the Manpower Development and Training Act of 1962. 
Approximately T800 water and wastewater* personnel were trained with the help of 
these funds. • ^' / 

In addition, EPA is'- working to obtain funds under the Vocational Education 
Act to upgrade the training of treatment plant operators . There is also the pos- 
sibility of using our state program grant Ineehanism to fund manpower development 
and training in the coming fiscal ye^fr. j • • 

I alluded to problems at the beginnirig of my remarks.* Sc a$ not to make t'hat 
seem mysterious or more serious than it Is, let me discuss the levying of tuition 
charges, and the conclusion of support for graduate training. 

Present regulations require all federal, state, local and private agency per- 
sonnel to pay tuition fo"r direct train^'ng courses. The regulation does provide . 
for very limited waivers of the fee requirements until June 1, T975. It appears 
that the granting of so few waivers may be having an adverse effect jjn the number 
of individuals able to benefit from the training and ultimately may be interfering 
with EPA's goals of- developing the needed self-sufficiency among federal, state 
and local agencies. A" manpower task force has been established and an independent 
contractor to EPA has been selected to look at the problem and make recommendations. 
In the meantime, there will be a relaxation of the S'tringent guidelines limiting 
fee waivers . . . - 

The other problem concerns graduate tra inning. A decision was made to begin 
a three-year phase out of EPA" funding for graduate training in fiscal year 1973. 
This decision Was made by the Office of Management and Budget based upon four 
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findings: , 0i1e, jthat there was ^xjack of evidence of a serious gap between the. . 
.supply of and demand" for environinentaT engineers^ Two, that there was an apparent 
surplus of engineers in other fie1d\ who might be available for retraining, and 
staffing of environmental programs,,_^ substantial progress in the es- - 

; ta.bl>^ment of graduate training prograliis in colleges and universities v/as being 
' madl. Andr^four, that recent increases in\ salaries had been seen^ for environ- 
mental personnel which made such position^ attractive and competitive without 
training grants . . - 

I might mention that there^have been several studies recently-'which question 
this line of reasoning by 0MB. One study by a group of consultants to EPA, 
chaired by 'Donald J. O'Connor, concluded that, federal support for professional 
education in the environmental field must be continued if state, regional, and - 
federal' ager\cies and the private sector are to have adequate personnel available 
•to meet their needs and the goals of the 1972 FederalWater Pollution Control Act. 
\ The qroup recommended that the present .level of federal funding for academic 

training programs be continued on an interim basis, that EPA analyze the present 
*^\, and loTrg-term need for professional personnel, and that alternative professional 
education programs, such as fellowships in state agencies and continuing' education^ 
* closes, be studied. • ' " 

i^eyera'l other manpower experts have concluded that a serious' gap between the 
■ supply of and demand for environmental engineers is developing. ..Furthermore, the 
U.S. Civi1\ Service Commission has concluded that transferring engineering special- 
ists from ori^ field to another requires a major re-education process with a min- 
imum of one yecir 6f formal schooling. ^Regarding competitive salaries, the Nation-- 
al Air Pollution ControT Advisory Committee's Report in August 1974, '-concluded * 
that while salaries have increased in thq environmental area, in general, tfie rate 
of increase has lagged behind that of other fields and behind the consumer price 
index. * • * . 

As a result of this conflicting information regarding the need for graduate 
level training*, EPA is re-e^-taluating its position and is considering an extension 
of the present funding level. 

Let me now just conclude by 'summarizing what I have^said about the government's 
role in developing and training manpower for the achievement of water quality 
goals. 'First, and most directly, the Federal Water Pollution Control Act provides 
funds for grants for professional level training and for construction of training ■ 
facilities. The Manpower Development and TrainTng Act and its successor, the 
Comprehensive Employment and Training Act\ have been providing .funds for the 
training of wastewater treatment operators. EPA is a'ssi sting 'the states in becom- 
ing self-sufficient by developing "packaged" educatjion programs, by providing. ex- 
pertise in advanced water pollution control techniques, and by providing a relax- 
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ation of tuition fee requ1r*ements; There is a good possibility of Vocational 
Education Act funds"?dr training of treatment V a "^t .operators, and for manpower 
training funds to be given directly to the state through EPA program grants. 

I am optimistic thajt EPA wil T'continue to recognize the critical rol^ that man- 
power development plays' in any ?ffort"to' ;achieve environmental- goals, whether they 
relate to'aTr, to water, 'or to^ noise pollution. I am also optimistic that EPA 
will face the problems encountered squcjr^ly and will offer new and innovative ways 
•to solve them. 



/ 
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MANPOWER NEEDS IN WATER SUPPLY AND POLLUTION CONTROL 
E. Joe.Middlebrooks 



^ In a recent report to Congress on manpower doyelopment and training activi- 
ties in water pollution control by the Environmental Protection Agency, Office 
of. Water Programs, it was indicated that significant increases in manpower needs 
are expected over. the next five-year period, 1971-1976 (1 ). The report shows. . 
that manpower demands are expected for a wide variety of educational and skilled 
categories from nume^rous sources and types of organizations. The report attemp- 
ted to develop projected manpower requirements in all categories over the entire 
spectrum of firms and organizations that might utilize manpower in the water ■ 
pollution vcontrol field. The number of people employed in various categories 
in Fiscal Year 1971 and the number expected to be employed in the same' categories 
for Fiscal Year 1976 were broken down into'^four geheraL-categories. Jhe cate- 
gories included non-governmental employees, local government. employees, state 
employees, and federal employees. The non-governmental employees were divided 
into the following categories; ' industrial, education,, equipment manufacturers 
and (^qnsulting engineers. Table 1 shows the manpower engaged in 1971 and pVd- 
jected manpower needs in 1976 in the engineering and scientific ar^'as as well as 
'the needs for technicians and operators of wastewater treatment facilities. 

Specific data describing the manpower needs for water^. supply activities 
were riot available-. However,, most of the categories describing the needs for 
pollution control include personnel performing duties related tq water' supply 
activities. More information is needed', and the various agencies'. should attempt 
to' compile comparable data (2). ■ . 



. E.. Joe Middlebrook^ is Dean of the College of Engineering at. Utah State 
University (Logan). This paper was prepared as a policy paper for the Associ- 
ation of Environmental Engineering Professors, 
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THE PUBLIC SECTOR . ' * .. 

State and Loc^1 Government 'r , | * • 

The manpower needs of. the local government sector for engineers and scientist? 
are expected to increase approximately the same for both categories. The needs 
for engineers and scientists at the local government level are broken d)jwn into' 
three categories in Table 2.- The three categories show approximately the sam^ . 
percentage increase f&r both engineers and scientists between 1971 and 1976. 

Table 3 shows the 1971 staffing and the' 1976 projections for engineering 
and scientific staffs required by the state agencies to combat water pollution. • 
In both' engineering and scientific, activities, the state governments anticipate 

■ approximately a 150 percent increase in manpower needs by 1976. The demand for 
operators and technicians^ in local and state governments will increase by 30 
percent between 1971 and 1976. These projections are based up*on realistic esti- 

, mates of the amount of money that is likely to be appropriated for ^xpefi'di ture . . 
by the state governments and not the frequently used overestiniations that are 
reported by state governments. The Environmental ^Protection Agency. has indicated 
that it expects the state governments to exert more influence in the control and 
enforcement of water pol lution" control laws in the^ future; therefore, it* is. very 
likely'thcit a significant increase in the number of engineers and scientists 
employed by state governments will occur. \ 

The greatest difficulty that state enforcement agencies have had in obtain- 
ing qualified personnel, has been a low saUry. scale. However, many of tha more 

^populous stat^e^^ have overcoBie this difficulty and offer- salary, scales that are 
competitive with the ones offered, by EPA and private industry. B.ecause of this- 
salary differential, it is unlikely that th^ smaller and less populous states 
will be 'able to compete effectively for the top graduates in the engineering* 
and s^cientific schools in *the necfr' future unless the federal government provides 
supplemental funds to improve^the salary iscale, ^ " . 

Fe deral Government - p 

' ■ ,\ 

The Environmental Protection Agency has had tiumerl^us applications for employ- 
ment since Its inception; however, very fewl eVigineers and i»i:ientists have been 
employed by EPA. It appears that in the future the.pre'se'nt trend of more non- 
EPA federally employed engineers and .s<;ientists in water pollution control activi- 
ties' is likely 4:0 continue, - fable 4 sl^ows a 25 percent, increase in, the number 
of engineers and approximately a 15 percerjt, Increase in the number of sci'entists 
that will be required by 1976 for waten poYl ution. control activities in- federal 
agencies other than the Environmental Protection Agency/ The number of engineers 
and scientists employed by the Environmental Protection Agency and the expected 



TABLE 2 '-^ 
«. « 

Engineering and ScieQtific Manpower Employed by Lotal Governments 



Occupational 
Category 


WasteWdter 
Treatment 


Sewage 
Col lection 


Design '& 
Administration 


■ Total 


1971 


1976 


1971 . 


. 1976; ' 


1971 


1976 


1971 . 1976 


Engineer ' 


1 ,400 


1 ,800. 


1,6P0 


2,000 


600 


800 


3,600 4,600 


Scientist 


200 


300 - 


•200 ' 


* 300 


300 


■ 


700 1,000 


- . • . ■ / . . . 



, ■ ■ ■■ ' TABLE 3 ' • 

Engine'ering.and Scientific^Manpower Employed by State Governments 



Occupational . 
•Category* 




FY 1971 
Staffing 


FY 1976 
Projections 


Engineer 
Scientist 




— ^— ■ 

1^500 

600 


3,900 .,■•..; 
1,600 


\ </ ■ * ' . .* ■ 
•\ . • » . " 

\ '\ TABLE 4 

; \ Engineering and Scientific 'Manpower Employed by pyer^'al Ag 
•\ Other than the Environmental Protection Agency 

\ , t ' \ 


^ 

encies ' 


Occupational 
JCategory \ 




FY 1971 
Staffiog 


FY 1976.' 
Projections 


Engineer 
Scientist 




^ 2,300 . V 
2,300 / ^ 


3,200 
2,700 




En 


'J . ' 
TABLE- 5 

^ineering and Scientific Manpower Employed 
\by the Environipental Protection Agency 




Occupational 
Category 




\ FY 197 1v- 
\ • • "Staffing ' . ^ 


FY 1976 
Projections 



■ " Engineer ' .600 

Scientist v ' • . . . ' 600 



increases by 1976 are shown in Table 5. Although a 50 percent increase is shown 
in both the engineering and scientific occupational categories, the. total increase 
of 300 in each category .is a relatively small number of personnel being trained 
for,.^ the field of water pollution control. As stated earl ier , ' tiie new graduates' 
chances for employment with the federal go^^ern'ment are much better with agencies 
other than the EnvironmentaVProtection Agen6y. / ' " 

An increase of 33 percent is anticipated for operators employed by federal 
agencies, and the need for technicians is expected to increase b^ 19 percent ^ * 
(Table 1). • ^ i;^^ ' . . . 



fHE PRIVATE SECTOR / * 

> 

Con sul ting Fi rms . ^ 

Current and projected manpower needs of^ consulting firms have been estimated 
based^on a detailed survey reported by Mi'dd.lebrooks , -et al'. (3). .Unless other- 
wisf? noted the Jnformation-in this section has- been abstracted frqm this Reference 
,Consul.t'ing"»finns account for a significant part of professional employment 

.in ttfe water pollution corvtrol fiel^, anc! they utilize a wide variety, of profes- 
sional skills. Employment data for 1970 ancJ 1971 a^e by occupat'iofial Category 
in Table |. Consulting firms reported^^fairly adequate manpower supplies in 1971, 
as evidenced byjow vacancy rates.* lAmdng professionals, 5.2 percent of ?ill full- 

,.tiine positions were vacant, while the fixture for technicians was 4.1 percent. " 
The professionals employed in consulting work had impressjve academic qualifica^ 
tions; 95.5 percent had at. least a.B.S. degree, and '23.7 percent had graduate 
degrees. Over half of all professional s^ere registered^ Among sanitary engi- 
neers, the figure was 47.0 percent, . - 

Projection of future manpower/needs in the consulting field is complicated 

•I5y the importance of federal expenditures in thi$ area, especially in the form" 
of aid to conwuni'ties constructing, wastewater treatment plants. Because the 
pattern of federal spendiiig<'in this area 'has been 'very erratic rec&Rtly, projec- 
tions based on two federal aid levels were made. These are^shown i^n Table^?' for 
professionals, and jn Tables for technicians. ^ ^ " . 

Other Areas • ^'J 

Within the nongovernment sector, consulting firms are the Tnajor employers 
of scientific and engineering manpower, but industry, education and water pollu- 
tion equipment manufacturers, are also significant. Projections of manpower 
demand in these fields, as well^as*^for-cOnsulting, are 'shown in Table ,9. , 
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. TABLE 6 

Number of Employees in Various OccupationaV Categories 



Professional and 


Total ^ of Emplc^ees in Each 
Category Doing Water Pollution 
Work During October. . . 


Number of 
'Firms Re- 
porting 


Technical Staff , 


1970 . 


' 1971' 


Employees • 
in Occupa- 




Part- 

t^me ^ 
— \ 


' Full- 
time 


Part- 
time 


Full- 
time 


tional 
Category 


PROFESSIONAL STAFF 


1,66^ 


7,004 


4,464 


7,624 




. Water Resources P1at\ners \ 

Civil/Sanitary Engineers ■ 

Civil/Structural Engrs. 
. Civil /Soils Engineers 
'Mechanical Engineers 

Electrical Engineers 

Chemical Engineers? 

A.rchitecis . ' * 

Geologists 

Hydrologists 
. Biologists 

Municipal Engrs. /Planrs. 

Economists.- , ., 

Landscape Architects ^ ' 

Surveyors 

Systems Analysts 

Chemists 


140 
. 330 
159 
55 
198 
' 260 
28 
1$4 
. 26 
26 
13 
54 
13 * 
42 
. 126 
- "14 
31 


370 
2,662 
837 . 
191 
- 578 
446 
, 1'33 
250 
73 

79 . 
' 17 
3<8 
, 48 
54 
755 
-90 
, 72 


395 
1,963 
178 
74 • 
628 • 
443 
43 
345 

31 
16 

* . 62 
17 
. 39 
• 140^ 
16 
43 


435 
- 2,950 
• 857 
158 ■ 
594 
465 
155 
251 
78 
91 
29 
37& 
52 
55 
870 
87 
92 


, " 226 
725 
438 
195 
421 
334 

■ t 1 o«j 

173 

86' 
38 
218 
64 

70 ' 
406 
83 
90 


'technicians , 


. 1,115 


'6,508* 


1 ,253 


6-,859 




Draftsmen 
Instrumentmen , 
Field Crew 

Computed Programmers 
inspectors 


566 
89 

273 
41 

146, 


3,390' 

581 
1,128 

147 
1,262 * 


630 
106 
318 
43 

^ 166 


3,461 
604 
- 1,172 * 
162 
r,460 


798 
. 348 
' 421 
162 
444 



\ 

\ 



TABLE 7 



^^rojected Professional Manpower ^Requirements for the Consulting 
\ Industry According to Occupational Category 





■ Projected Manpower Requirements 


Professional 
S^aff 


At Present Levels 
of Fed. Aid 


At->v2 X Present 
Fed. Aid 




T972 


1976 


1972 


1976 


Water Resources Planners 
Civil/Sanitary Engineers 


777 
5,540 


962 
7,222 


1,052 
7,177 


1,666 
10,474 


Civil/Structural Engineers 
Civili/Soils Engineers . 


• 1J61 
513 


2,397 
709 


2,171 
670 


3,181 
920- 


Mechanical Engineers 
Electrical Engineers 


lv323 
1,108 


1 ,863 
1,493 


' 1,676 
1,391 


2,526 
1,994 


Chemical Engineers 
Architects 


355 
493 ^ 


668 
641 


519 
604 


" 1,056 
794 


Geologists 
Hydrologists 


211 
219 


281 
366 


264 
296 


394 
525 


Biologists 

Municipal Engrs./Planners 




97 
653 


190 
932 


156 
896 


296 
1,316 


Economists 

Landscape Architects 




107 
155 


170 
202 


153* 

j 190 


248 
323 


Surveyors 

Systems Analysts / 




1 ,10Q 
16Q 


1,425 
269 


1,377 
226 


1,936 
386 


Chemists / 


189 , 


326 


260 


434 


Totals 


14,777 


.20,116 


19,076 


28,469 
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TABLE 8 



Projected Technician Manpower Requirements for the Consulting 
Industry According to Occupational Category 



Projected Manpower Requirements 



Technicians 


At Present Levels 
of Fed. Aid 


At 2 X Present 
Fed, Aid 




1972 


1976 


1972 


1976 


Draftsmen 


5,957 


8,226 


7,701 


11,305 


Instrumentmen 


1,130 


1,581 


1,484 


2^,032 


Field Crew 


1,833\ 


2,659 


2,660 


3,864 


Computer Programmers 


403 


536 


495 


724 


Inspectors 


2,644 


3,611 


3,755 


5,406 


Totals 

I 


11 ,967, 


16,613 


" 16,095 


•23,331 



/ 

1 



* * 



TA8LE 9 

Engineering and Scientific Manpower Engaged ^ 
by Non-Government Employers 



Employer 


Manpower Engaged • 


1971 


1976 


Industry 


3,700 


12,100 


Education 


. 700, 


700 


Equipment Manufacturers 


2,000 


2,400 


Consultijng Engineers 


7,600 


11,800 


Totals - • 


'14,000 


27,000 

— i 
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Industrial firms are expected to represent the largest increase in manpower 
utilization in the water pollution control field "in the nongovernment sector^ 
An increase of over three times the number employed in 1971 is expected to be 
needed -by the various industrial firms throughout the United States to combat 
water pollution. The educational needs are expelcted to remain roughly constant, 
arid equipment manufacturers are expected to increase their employment by approxi- 
mentaly 20 percent. However, a more recent estimate (4) indicates that this 
increase for equipment manufacturers is very conservative, and a more pronounced 
increase will probably occur between 1971 and 1976 as shown in Table 9. Consult- 
ing engineering firms are expected to increase their employment approximately as - 
showi^ in Table 9, but this increase will vary considerably with the amount of 
mooey that is spent by industry and Itfcal governments in combating pollution 
during the next five years. A surv^ex^pf consulting engineering firms completed 
in 1972 indicates that the estimate shown in Table 9 could more -than dOuBle if 
additional funds are made available for construction activity (3). The overall 
increase in manpower needs in the v/ater pollution control field in the non- 
government sector will at least double between 1971 and 1976;' and, "if funds 
become available and standards are enforced as planned, the increase could be 
as large as three times the number of personnel employed in 1971. 
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Session 7 

THE GOVERNMENT'S ROLE IN WA TER QUALITY EDUCATION ' 
Wesley 0. Pip^s 



INTRODUCTION • . ' * 

This is an assigned topic, not one which I. selected. Even as an assigned 
topic, it would be presumptuous for a college professor to say what the govern- 
ment's role in water quality education shotild be. This wiTl b^ a discussion of " 
what water quality education is, some viewpoints about wh^t the governmer^t' s role 
should.be, and some apparent problems. At the end of the discussion I will make 
a couple of sugg'estions about what "the government's role might become. 



WATER QUALITY EDUCATION ' 

There are many possible objectives for water quality education^ but they can 
all be placed in the two large categories of generaj^ education and technical ed- 
ucation. Geaeral water quality education includes all those programs who$e ob- 
jective is to inform the publ.io; that is, those people who are not no^and'Tre 
not planning to be employed in the water quality industry. Technical education 
includes those programs which are intended to prepare the students for employment 
in the water industry. Technica,l education woulcl also include QQntinuing educa- 
tion for people already employed in the water industry. The water industry would 
inclutle not. only those people workinjg for water departments and sanitary districts 
but^^lso those people working for other industries, governmental agencies, and 
academic institutions who are primarily concerned with water quality problems. 

Everyone who drinks water and flushes wastes' should know something about water 
quality problems. The word "problems" is used "here because of the general educa- 
tion programs of the last ten years. Water -qual ity used to be considered to be 
an asset but now it is viewed as a problem. Whether this change from a positive^ 
to a negative view\is beneficial 'or not is debatable; howev,er, the fact that the 

Dr. Wesley 0. Pipes, Professor of Civil Engineering and Biological Sciences at 
Northwestern" University (Evanston), has done consulting work on both city and 
state levels, as welt as for private engineering firms. He was selected as one of 
Chicagoland's Ten Outstanding Young Men of the Year in 1963,- and serves on many 
public service committees. 
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X viewpoint has chang^^o. drastically in such a|hort period of time is evidence of^ 
- the effectiveness of the general water qua! itg^educatioh problems. Anyone whb • 
wani^s to find out about water quality has ma| alternative sources to select from 
and the difficulty here / s an overabundance |f information. ^much of which is eith- 
er incorrect or mislea^ling. I 

Since there is a/overabundance of general information about water quality 
problems, publ ic- pressure to^ do something about the problems has been created. . I 
believe that it is' demonstrable that 'there are inadequate numbers of technically 
educated people in the water industry to solve all of the water qual ity problems • 
which the public has been educated to perceive. However., manpower needs in this 
field is the subject of another paper at this symposium. 

Water quality does not exist in any abstract sense but in relation to existing 
or potential uses of the water. The u^es people wish to make of the water include 
not only the' various categories of water supply but also many in situ uses such 
. as recreation, navigation, power production, etc. Thus, the quality of water is 
described not only by the chemical constituents and. biological organisms in. the 
waW but also by the physical characteristics of the water body such as ^'sediment 
type, depth, area, surface elevation, connection with other water bodies, and 
others. What this says is that there is no clear way to separate the fields^f 
water qual. ity and water , res^ources. 

In recent years ." there has been ih academic institutions a clear tendency, to 

• separate water resources education from water quality education which is recogniz- 
ed as a part of environmental engineering education. .This may be.^due in part to 

a tendency of the dam builders and stream channel izers to feel defensive about 
the criticism they receive from environmentalists, but I believe that it is more 
due to the existence of two different federal agencies with different pots .of 
money. If the Public Health Service had any money to support education and re- 
^ search in drinking water quality there probably would be a third organization re- 

* lated to water quality at nicJst universities. 

Water quality education and water resources .education are really two different 
approaches, to the same field. In thi^ general view, the field of water quality 
includes not only cheminry, biology and process engineering but also hydraulics, 
hydrology, geology, some types of structural engineering and economics. Problem 
solving and management techniques, loosely lumped together as operations research, 
are also a popular educational component of the field.. It is probably unreason- 
*\ble to expect that anyone would be educated in all of the disciplines which. are 
related to the applied field of water quality, but it would be sound 'educational . 
practice to assure that someone specializing in one part of the water quality 
field be awar'e of the overall field and knowledgeable about what types of educa- 
tional backgrounds his colleagues need. 
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Personnel In the water industry work at various types of jobs and at various 
professional levels. The types of jobs include engineering, scientific studies 
and analysis, management, operation, maintenance, and technical assistance. The 
educational levels range from operators with a high school education plus some 
special bourses and on-the-job training through B.S, and M.S. level scientists 
and engineers, to the Ph.D., level. It must be recognized that the type of educa- 
tion a person has does not always correspond to the type of job he tias nor does 
the level of formal education always correspond to his job 'level. The situation 
which exists is a flexible one in which personnel in the water industrj^ have the 
opportunity to switch from one type af job to another arid to advance to higher 
levels by sel f-education-"Q.r contfnuing education courses. 



VIEWS OF THE GOVERNMENT'S ROLE 

^•Gove|nment" as used herein refers primarily to the U.S. Federal Government. 
However, it should be notpd that state and local governments have traditionally 
assumed major roles and major responsibil ities^ in both education and the water 
industry.. The federal government's role in the water industry has been, in large 
part, regulation of other governmental agencfies,. Likewise, the federal gqVern- 
. ment's role^ in water quality education has been, in large part, attempting to 
help educational institutions supported priiiarily by state and local government. 
Many, of the agencies ^on the I'cceiving end of the government's role are themselves 
governmental a^gencies. 

The feJeral government has long ago assumed a major role in public education, 
by way of mak^ing many reports, pamphlets, books^,, and other forms of -information 
widely available either free or at very low cost. The Department of, Agricul ture 
* has done an excellent job in this regard for many decades as has the .Public Health 
Service." In addition toprovidihg information ;about water quality problems, the 
federal government has organized seminars and workshops directed toward public 
education and assisted and ^encouraged public interest groups in. many other ways. 
As far as I can ascertain, the prevailing view, with some reservation, is that 
this part of th*e governmervt' s rote is beneficial and should continue. 

The reservation about the government's role in general water quality educatiori 
is related to truthfulness. The question of technical accuracy is not an issue 
here. ""The government's technical accuracy in water quality matters, although not 
perfect, is at least as good as that of the average textbook in the field: The ' 
truthfulness here is related to presenting only one side of an issue, to selection 
of which technical facts are presented, and particularly to how words are used. 
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The government has become a determined advocate of wastewater treatment. In an 
adversary situation it is common practice to present the particular set of facts . 
which emphasize only one , side of the is^ue arid to twist the meaning of words to 
fit a particular point of view. The public learns more of what is said in court 
of 'in a Congressional hearing rather than what the technical facts are. As, an il- 
lustration, one of the' unfortunate results of this situation is that the word :^ 
"pollution" has a completely different meaning than it di.d ten^years aga and .is'; 
really' no longer useful for didactic purposes. 

The truthfulness of the governroent has been a matter of considerable public 
interest for the past two years. The prevailing view seems to be that the govern- 
ment should be truthful, but the evidence indica*:es that this may not be a real- 
istic goal. I am 'not sure if there is .•=iny do^iumantary evidence ..pridr to King 
David, but there' is at least a 5000 year record which establishes governmental 
lying as a firm tradition. Henry VII did a fantastic hatchet job on -Richard III 
and the English public believed him for over ^00 years. Of course, he had^ some 
unwitting help from' Sir Thomas Mere and William Shakespeare.. The writers who^ 
perpetuate government lies these days are not that good, nor are they as success- 
ful either. Truth is the daughter of time, not of governments, and it iS unreas- . 
onable to expect a sow to give birth to a lamb. - ' - - 

' The -government has assumed an important role in technical wafer quality ed- 
ucation at all levels. This role has included providing technical information and 
educational materials for use in courses, offering. courses or parts of courses, 
supporting the organization arid development of educational programs^ sponsoring 
seminars and conferences, evaluating programs, and providing financial support 
for students. If is n(^t really possible in this paper to go through an analysis 
of all these aspects of the government's role at all the educational levels, but 
it is possible to comment briefly on some of these aspects of the government's 
roje as they affect university education. * . 

The government's 'role in providing technical information has been an extremelyr 
• beneficial one. I use many government publications on the biological and chemical 
aspects of water quality most of which Were produced several years ago in labora- 
tories which are now a part of the U.S. Environmental Protection Agency. The 
only problem is tha| some of them are. becoming a little outdated and they need to 
be revised. There have been some complaints about the Technology Transfer Manuals 
but they are still useful documents for educational purposes. It is clearly in 
the public interest for .the government to continue the activity of assembling 
technical j:nformation^about water quality and making it available. 

The government's role in evaluating educational programs-has also been ex- 
tremely beneficial. ^ site' visit from outside consultants is a great deal of help 
in 1) reminding administrators that the program' exists, 2) motivating the .formula- 
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tion.of educational objectives and recognition of problems, and ,3) finding out 
what is being done jn other programs. Unfortunately, a site visit just for the 
sake of a site visit would' not be much help. It is" the fact that the outcpme of 
the site visit 'may determine whether or not a grant is awarded which really gets 
things moving.. One of the most unfortunate <\"nd least recognized consequences of 
the proposed phase-out of government support of graduate programs in the field of 
water quality will be- the loss of the site visit effect". 

Since this symposium is government jponsored I don't really feel very free 
abou't commenting at length about the government's role in sponsoring symposia and 
conferences on epvironmentaT education. However, my disappointment in some pre- 
vious government supported conferences is clearly on record. There are too many 
symposia and conferences on the various aspects of environmental education, and 
they accomplish too little. The fact that they accomplish too little^ is, however, 
more the fault of those of .us who attend the conferences rather than, of the gov- 
ernment that_provides the support. 

It is clear that the majority viewpoint of those of us on the receiving end 
of the government's role in water quality education is that government support for 
students {n our programs should continue and preferably be increased. Jh\s is 
such a stf'on^ viewpoint that a separate argument is made in the next^section of 
this paper. Here, it will be noted l^hat there are a significant number of educa- 
tors in the v/ater quality field whp express the viewpp^int that we all will be bet- 
ter-off when the government gets out of £he support business entirely. The rea- 
sons for this .minority viewpoint are fear of oversupply of personnel in the water 
quality field, the effect that government grafts has on the admtni.strati ve struc- 
ture of universities, and the belief that- government support has maintained some 
low quality programs which wouldn't have been able to make it on their own. fly 
own belief is that there is no danger of our even meeting the manpower needs in 
the water quality field, that the administrative pettifoggers have already taken ' 
over the universities and they won't go away just because their reason for coming 
in is removed, ancf, given the manpower need?, it is better to try to maintain and 
upg^e the lower quality programs than to let it flounder into oblivi'on. 

One of the obvious roles for the government in water quality education is 
planning. The EPA do*es have an Office- of Educdtion^and:,Manpow.er P'L.anning. No 
one from that office has ever tried to tell me or, asjfar as I know, any of> my 
colleagues what to do. . Actually, the tendency has been rnore in the other direct- 
ion; we have tried to tell them what to do. We haVen't been any more successful^ 
in getting them to do what we telT them to do than they would be if they tried 
to tell us what to do.- Hov/eVer, it could be quite helpful if they would a,t least 
tell us^what they are planning to do. 

• ' •» 
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■ Planning in the sense of trying; to tell everyone what to do never seems, to. j ^ ^ 
Work, out very well. However, planning can be very helpful if it is carried out 
on a service bas.is. Accurate information on. and projections" of jnanpower needs 
and educational needs in the water quality field wouM- be of great benefit. Plans " 
which .>/ould show the alternate methoUs of meeting these needs and identifying . . . . 
* bottleoBcks could make life a bit easier for all of us in the educational field. 
There is a very important rOle in planning to meet manpower and educational needs 
which the government 'could take. , ^ . ^ 



GOVERNMENT SUPPORT Of\aTER QUALITY EDUCATION 

This argument has been made so many times in the' past -that it has become. al? 
. most pro forma . .It. will only be outlined here for the sake of completeness. 
~ ' Governments at all levels have accepted. the major responsibility for all as- 
pects of water quality. Recently, the federal government has made an attempt to 
become dominant in the water quality field (and largely succeeded). Assuming this 
' responsibility implies that the federal government will take whatever reasonable 
.action is necessary to meet the stated national goals for water quality. One of 
th&-requ-ir£_ments for meeting these goals is a much larger number of well-educated 
' technical personnel in the water quality field at all levels. 

Government at all levels has also accepted the major responsibility for educ~. 
ation. It is not clear whether or not the federal government is trying to become 
. dom1nar;it__ln education. However, it is clear that much of what educators do these 
days is conditioned by federal actions. It is also clear that state and local 
c;goyernments have just about arrived at the end of their resources which can be 
q564_for educational purposes. If therfe is 'to be expansion of educational efforts 
•in any field it will have to come at the expense of losing other educational ef- 
forts or will have to have support from federal, tax monies. 

Both water q\jality and education are resources which cannot be equitably pur- " ; 
chased i.n the. market place. The government takes responsibility, for these pro- 
grams under the constitutional directive to provide for the general welfare. They 
are both programs which*are analyzed and justified according to , the principles 'and" . 
methods of welfare economics^.^ The^old 'benefit/cost ratio method of welfare econ- 
omics^has Seen widely discredited and^'is being replaced. by something like the en- 
vironmental impact assessment raethad.. The'.attempts^ to assess the environmental, 
—social /and economi c 'Impacts of the government's dec^^^ioa to; phase out support fo.r , 
students in the water quality fi^ld have so^ -far been partial and informal but they . 
all ir^dicate that the impacts will be decidedly negative. > ,^ 
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There are somethincj over 2000 universities and colleges in'^the United States. 
Of these, 225'or approximately .10% have engineering programs; accredited by the ' " 
Engineering 'Council of Professional Development. About half of these engineering 
schools offer graduate work in the water quality field. These programs have a • 
maximum capacity of turning out from 2000 to 3000 engineers'with a masters- degree 
in the water quality field each. year but are producing less than 1000 per. year at 
present-. It is" evident that the limiting factor for these programs 'is' the supply 
of Weill -qual if led, entering graduate students. Providing adequate financial sup- 
port for 2000 to 3000 masters students, in water quality would not solve all the 
problems but it would break one large bottleneck. 



SUMMARY 

I would not want to assume the responsibility for telling the government what 
to do in water qua 1 i£y education any more than I would stand for the 'government 
telling the educational' institutions what to do in this field. . However, on the 
basis of past history, it is possible to outline some of the things Which the ' 
government might ck). 

The government has taken a leading role in general water^ality education by 
providing information and supporting public interest groups, this role has been 
mostly beneficial and should continue. The government could be more careful about 
trying to present a balanced viewpoint, but the historical evidence suggests that" 
this is too'much to expect. , 

The government has also taken a leading role in technical water quality educa- 
tion at all levels from vocational training to doctorate education. This rolfe. has 
consisted of providin'g informatfon and educational* m'ateri'hls, providing organiza- 
tional and financial support for new programs, supporting symposia and conferences 
■providing some dec* "^e of 'planning arid, coordination for the overall field, evalua- 
tion of programs, ancJ providing support for students in the programs. I am sure 
that the government will continue to have some- important role in water quality^ ^ 
education in the future, butit.is not clear what the government is planning to 
do. From my viewpoint, what the government has done in the past has been extreme- 
ly beneficial to watfir qual ity education and I would hope that they would continue 
to do the same types* of things, t have only a couple of suggestions to make. 

One s'uggestion is that the government should make a more determined effort to 
recognize the side effeqts of their support on academic institution^. Every ti>e' 
that the, government sefs.up a jiew program^or agency with funds, for support of 
educational programs, many universities will set up new organizations spe'cifically* 
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designed to get some of the federaV money. Unfortunately, ^Yen after the federal 
support dries up, the admini strative organizations in the universities don't dis- 
appear; they just for something e1se\o do/ In this field where'we have sep- 
arate water resources funding and water qual ity funding, many universities have 
two different administrative, organizations and what should be one field is split 
into two. This 'impedes the educational process, it seems that two sources of 
federal support should only double the. amount of paperwork. However, ,each univer-. 
sity organization has to b6 administered and each administration in itself doubles ' 
the paperwoVk. So we end up with about four times. as much paperwork as is really 
needed. If the funding sources could be lumped together , then the university ^ 
administrators cou^ be lumped into the same organization and spend more of their 
time creating problems for each other rather than creating problems for the fac- 
ulty.'^' I am real ikic enough to know that governmental agencies ^have their own , 
problems and it is highly unlikely that they would reorganize to acconmodate ^ ; 
academic insti'tutions.. Wever, if the governmonf agencies were only aware of \. 
what side effects they have on academic institutions when they ''do reorganize it- 
might be of considerable benefit. . " . ^ 

The other suggestion is that there could be a major governmental role in 
planning for water/quality education. 1 don't.mean planning in the sense of tell- 
ing everyone what to do. I mean planning in the sensexf collecting information 
about what is being done and what needs to be done, identifying bottlenecks, and 
generally improvingrxommuhications. This type of .planning service is badly rieeded 
in the field of water quality education and could be of considerable benefit both 
to, the educational institutions and to the government agencies. ' . 
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A ' WATER QUALITY EDUCATION 

• • • . Sumner M. Morrison y 

. .It is a distinct pleasure to participate in this round table discussion on 
the role of government in the area of water quality education. As a micro- 
biologis*t>"With -almost 35 years of interest and activity in water quality prob- 
lems, as well* as intermittent interests in other areas, I believeM exemplify .— 
the results of government support of water-quality education. Were it not for . 
the far-sighted public support of education in. what used to be called "sanitary 
microbiology" by the Public Health Service in the ^940's and 50's, by a series . 
of short-stand agencies in the 1960'3 and by the EPA' for the past few years," I 
would not be .on this program sharing time with the sanitary* engineers' and the^ 
other disciplines that'&re represented in the three days of symposium. I must 
emphasize that although my academic role' has been enhanced and made more produc- 
tive by federal support fund s,^^ my personal position and salary have ne>/er been 
dependent upon these funds. " ^ ■ • 

Although'it was .probably not the avowed purpose of the graduate education 
support programs .to develop interdisciplinary, activities (a term which was almost 
unknown in university circles yp to reqent times and which. is still considered 

"a sophisticated fogr-letter .word by many academic administrators), this is 
exactly what has vhappened, to everyone's gain. My work with and access to the 
.engineers both on my campus and nationally, have been rewarding and beneficial, 
not only, to those of us on University faculties, but to our students, to govern- 
mental agencies at alV levels, to industry, and ultimately to the taxpayer, the 

. consumer. With. water pollution v^r water quality as a focus, government support 
programs for graduate education have created the link \for communications among 
the engineers, biologists, chemists, political scientists, lawyers, planners,* 
manag^rs^and all the'other disciplines that are needed to make. for viable pror 
gress in meeting our goals i-n.the area of waVer quality. This type of communica- 
tion needs further development.. The communication mechanism evolved, before the 
goals were delineated. Now that the people, through their Congress, have clearly 



^ Sumner M. Morrison is Professor of Microbiology, Professo^ of Civil, 
Engineering and Director of Environmental Health Services, Colorado State 
University, Fort Collins. * . 
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spelled out the goals ^^ml timetables, there is a greater nead for governmental 
Stimulation of academics, not less e\s has been decreed in high places. 

We in academics~ have been notoriously deficient in the<area of "horn-tooting, 
better known today as public relations or Image-making., There realTy did exist 
ivory towers (usually in tbe technical fields they'^were hot, steamy,^ smelly 
laboratories 1n a basement- of an old building) tn which there developed the 
basic concepts of pollutio'. identification, the ^fects of jDOllutants and the 
control of these polluting materials, with almost no ^?1^$.ibil iti^y by ihe public. . 
' The^ public knew of our football teams, they saw tlie J^relty female cheerleaders 
and heard of our champion goldfish swallower;. ,f^§r;the most part the technical - 
outpTSt of the campus was invisibly hande^d over to^the private and pOblic sectors 
of ourvnation with a^ino?t no charge. ^ 

World War^II shook up tlie nation, and every5'ne*Was gratefuj'for the hidden 
talent ^ipd activities of the Universities., However, we drifted back toward pur 
lethargy, although important;poliQy 'decisions were" made 1n 1^50-51. Interna- 
tional events 0? the late l950's brougi^t \h out af the ivory towers into the 
forefront of our burst Of national energy into "modern technology, led by the 
space program. Oor government literally poured funds into the support of tech- 
nological 1y-orierftedstudent|, facilities and ^programs. Ttie euphoria did not ^ 
last lomr, again international ,^vents plu*^ severaj other factors madevthe campus 
an areiia like earlier civil izatisns in which the Christians played the lipns. 
Things like public buildings, property rights, motherhood, bathing, relijig ion; 
military duty Obligations^, etc., that Sdministrators and faoulty heVd' sacred, - 
suddenly were under attack by our students. Strangely enough, out of thi? 
destructive and disrup^tive era carB^ tfieMrivin|) force of. our environmentaj move- 
men1;.o*f the late l960's as well as a giant step towards maturity in many of our 
universities. ^ \ 

I would like to read a quota'tion from a recent address by Philip Handler, 
President of the National Academy of Science. 

We will continue to witness, on campus, muU.rdiscip.l inary 
approaches to societal problems. .Certainly, no institutions 
are better endowed in the mix of talents required. But 
equally certainly, if th^^Lmiversity chooses to become inti- 
mately involved with the Jolution or management of major 
societal problems, it opens the door to its poll ticization, 
to attack, from within and without. I would. find it horren- 
dous to think that such efforts might be at the expense of 
the cla'^sical function the University as the repository 
* and generator of scientific unders^tanding of man and his . 

universes The historical accident byt- which the American 
University came to s^rVe this rqle— as, compared with, for 
example, the' independent research institute system of the 
* socialist nations of Eastern Eurfrpe— has proved to be extra- 
ordinarily'f ruitful and successful. 

* > \ 
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Political l/adbrs. In their usual rnyopic manner (a mental attftude stimu- 
lated by facing th\ voters at reelection), reacted to the campus , unrest with 
changes in attitudes^and policies about support of students in higher education." 
Unfortunately, the good have been punished with the. bad; essehtiaj programs have 
been abolished along with thQse that were badl^ planned or managed. 

We hear today statements of policy which indicate that the people making 
them do not wish to be bothered with their knowledge of history.. Ideas that 
the government should not be involved in supporting students in higher education 
run counter to one of thQ best bills that ever came out of Congress--the Land 
Grant Act of over 'a hundred years ago. Ttii^tion-free institutions were estab- 
lished *to train people to feed, clothe and houseour nation. It worked; however, 
tuTtTofls. certainly ar<j no longer free. Three of the four academic types on this 
round table discussion are associated w-ith schools that wer>e founded and nour- • 
ished by thi'^ -Land Grarit dowry. Many, many, many times in recent history, govern- 
ment h^s provided the funds to support schoojs and students where the national 
welfare was to benefit. ^ 

fhen we hear the complaints that federal funds have led to an unbalanced * 
production of j)ersonnel— not enough aerospace scientists and engineers at the 
start of the Space Program and too many when the program was wound down. I aiii . 
sure I .do not have to elaborate for people in the state of Washington. Was\the" 
fault in cojr academic .system_or among the bureaucrats in federal and state 
governments, industry and* even universities? The parts of the program that had 
public appeal, I believe the word is* sex-appeal , were moved ahead very success- 
fully, but the, "dul V 'pa^t that had to do with manpower (I should say people- 
power) planning, projections and training were left to chance, supply-and-demanc],. 
A lot of potential leadet-s were divented in -the middle of their training and 
lost to such fields as environmental engineering and science by this crisis- type 
management of education for our tremendous pool of bright young people in speci- 
alized fields, > ' . . 

For. th§ good of the nation we must not let this hit-and-miss approach to 
providing new talent to ouc water quality control programs prevail. The same, 
I am sure, can be said for our other environmental programs such as air, energy, 
pesticides, radioactivity, toxic .naterials, solid waste, etc. Our streams are 
certainly an interstate matter anji similarly are t^e specialized graduate pro- 
grams in wafer qual ity control . This latter point is true, in spite of* the 
table-thumping speeches by polit^jcal figures at the state^ level and by some 
university governing board members. It follows that the responsibility for 
manpower planning for the*near and distant future should also be interstate in 
nature. This obviously means that it has to be done at the federal level, 
v^_Done thoroughly, accurately and on yi' continuing long-term basis rather than 
on a crisis criterion, a very small por/tion of the total federal dollar commitment 
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:> in pollution control programs would assure a steady, balanced supply of new 
young leaders from our academic institutions. To meet the goals. and objectives 
of the water. pollution control laws already on the books requires students with 
a specialized type of academic ^experience, not just a short-course. As we move 
ahead, new* criteria and laws reqy1 ring even greater degrees of sophistication 
in design and analysis will evolve. This makes it imperative that we educate 
now the leaders who will inherit the responsibiHties when a lo^t^of us will have 
• gon^' fishing. : ^ . " . 

" Perhaps this sounds like^public support of an elitist group of students, a 
concept that Is jn polit'ical disfavor these days. However, if it is true that 
we need leaders, you cannot produce them with a "welfare" program approach. 
You start with the -mentally rich and make them richer, productively and* inci- 
dentally, financiai:iy. Their repaymeJit to society will be the technology, the 
stability and lea^dership and again Incidentally, the financial return (taxes) 
they will provide. ' ^ * 

Appropriate management\ procedures can assure that potential leaders in the 
water quality area, no matter where they are'in our society or what- the physi- 
cal characteristics of the.ir personal being, will be found and supported. More 
difficult, obviously, is how these people can be identified, stimulated and 
• directed earlier in the education process, well before graduate school. 

Perhaps as a speaker on th;s. panel "I should have directed my remarks to 
my views on the mechanics of governmental acti'vities in the education of water 
quality personnel. Rather,. I haye chosen to direct my remarks to the hjstory, 
tradition and precedent of governmental support of special ized training, where 
the health, safety anB welfare of the nation Is at stake. This is especially 
important where federally enacted laws are imposed upon the individual states 
and the traditional free-choice concept of educating specialized personnel just 
does not work. .. . * 

After many years of working with EPA and its predecessors in the area of 
manpower development I am convinced that the mechanics of identifying and , 
■ supporting programs becomes an easy pp.cess if the appropriate long-term commit- 
ments are made and proper planning done. .* 
My recommendations include the following with EPA as 'the appropriate agency 
to perform the t^ask:^ * 

K 'a continuing manpower study group with adequate expertise and repre- 
sentation so that its resuTts'are credible and not political, self- 
serving, Job protective, etc. Above all it should nqt^be* clone by the 
-lowest bidder. This group must m^ke short as. well as longer term 
projections of numbers, types, levels, disciplines, specialties, geog- 

. , 'raphy and other 'characteri stic^.,of tK^ personnel needed. 
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2. A visible coiinni tment at policy-making levels that educational support 
«will be available to meet the manpower needs and recommendations. 

Billions in current construction, and above all, new and better methods 
of attack of environmental problems in the future, cannot be left to 
chance availability of human talent. 

A philosophy of educational support should. evolve which realistically 
assigns il;e necessary dollars to develop the best potential talent and 
the faci\ities and stdff to do the job. ' Mediocrity in all aspects of 
manpower \velopment must not be tolerated. Dependence upon dedication 
and loyalty will not work forever. 

3. A manpower development office functioning with continuing inputs from 
all segments of the^gency,' especial ly research and development; a. 
conwuni cation link with each state water pollution agency and, of 
course, EPA regional offices; and most important, direct participation 
fay the academic 'community. Unilateral decision making will just not 
get the proper response from those people who must devote thair profes- 
sio^ial lives .to educating the high level type^ of youn^ talent I per- 
sonally feel 'we need. 

A few months ago. my suggestions might have been called politically naive. 
Events since then Indicate that it is time for government to get out of its 
ivory tower and talk to the people who do the work and foot the bill. 



/ 
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Session 7 

TRA I NIN6 OF WATER .SlPPbjLjND^^^^ PLANT OP ER ATORS IN lOi^A^ 



E. Robert Baumann 



INTROOUCTIUN 

Hiitorically, man has suffered from the improper treatment of his water supply 
and from the disposal of his wastes. We. have learnedmuch about water and was\e 
treatment and have spent billions of dollars to construct plants to effect ajijm- 
proved environment. Yet, it is doubtful . that thereis a single wastewater treat- 
ment plant in Iowa or in the nation that is not inadequate in some way. Conse- 
quently, optimum operation of what we now have is of primary concern in preVention 
of. stream pollution and the resultant protection of our environment. It is note- 
worthy that concern for effective plant operation has been^considered of prime im- 
portance in Iowa for many years, as indicated by the following quotations: 

—Anson Marston, Iowa State University's first Dean of Engineering and creator 
of;the first Engineering Experiment Station in the U.S., said in 1916— "How 
to secure proper care and operation of our sewage disposal plants is the most ^ 
important, sewage disposal problem in Iowa at the present time and is much 
more important to the sanitary engineers and to the municipalities of the 
State than is activated sludge or any other promising scientific development 
in the art." 

— Al Wieters, Chief Engineer of ■ the Iowa State Department of Health said in 
1940'--"0ne of the greatest needs in stream pollution control in Iowa at the 
present time is to secure imf)roved operatipn of existing prants.". 
— R. <). Schliekelma^, then Executive Secretary of the Iowa Water Pollution Con- 
trol Commission, said in 1968-'-"Construction of wastewater plants is only part 
of the solution to the problem of water pollution control. ..we still have a 
serious problem Ijecause of insufficient trained operators, low salaries and, • 
in small towns, too little time spent at the treatment plant." 

It is time each state took definite, planned steps to provide„the opportunities for. 

training operators with all the levels^of skills needed to make our water and pol- 
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lution controf facil i tii»^» offt'ctive in protecting our environment. 

'a sounci basis has been developed for establishing ^uch a training program for 
operators of water c^nd wastewater treatment plants. Through |tudy results already 
reported to EPA (1, 2),. task^ analyses, job profiles, and man^ other facets of oper^ 
atlng a conventional wastewater treatment plant Tiave been identified. Black and 
Veatch Consulting Engineers have directed^their attention to plants with capacities 
over 1 MGD (1). Personnel here at^Iowa State University have directed attention to 
plants with .capacities less than 1 MGD (2). The Center for Manpower Research and 
Training at North Carolina A & T State University has recently published "Manpower 
Requirements for Wastewater Collection Systems, in Cities and Towns up to 150,000 
in Population." (3) A recent guide to individuals engaged in manpower planning has 
been published by the Environme/ital Protection Agency (4). John A. Voegtle has 
recently proposed a "Career Development Guide for Wastewater Fac-ility Personnel." 
-(5) He proposes a means for defining various jobs in wastewater treatment plants 
to provide a basis for uniform certification and training of operations personnel. 
The proposed Career Development Guide (CDG) involves several important new concepts 
which may or may not be feasible in states with a preponderance of sinalUsize, one 
or two-man plants, such as we find in Iowa. For exaniple, ^he CDG suggests:. 

—The existence of entry-level positions {fpr professional career development) 
exclusively" in the large facilities, and the movement of qualified persons 
from the larger to the smaller facilities. !■ 

--The developmeiTt. of an in-planl training and educational capabiliti' in al 1 
large facilities and some medium-size facilities. : 

—The certification of levels of professional achievement rather than skills 
and knowledge as related to a specific job. ^, 
These' CDG concepts will require special consideration in developing a state planning 
program for operator training. ^ =^ 

In effect, the CDG provides for the separate identification of training and 

n . educational needs. The CDG views the basic role of the two- and three-year colleges 

a^ ^educational and that of the trade and vocational-technical schools as training. 

Atjpresent, all the required educational and training programs do not exist today 

/ • ■ ■ ■ t. . ' ■ , ' ■. 

in Iowa anid those that do exist are not properly structured to support a career > 

development ladder essential for good plant operation. For that 'reason, personnel 

of Iowa State University, the University of Iowa, and K4rkwood Communi ty (Sillege are 

engaged in the development of a "State Pilot Planning Program for Training Water 

and Water Pollution Control Plant' Operators" in Iowa. ' 
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NEED BOR A STAJEWIDI' TRAINING PROGRAM 

Public Law 92-500, the Water Pollution Control Act, has created by federal law * 
several different municipal and industrial wastewater treatment programs. If these 
programs are to be successful, and the goal of water pollution control is to.be 
achieved, an adequate Staff of trained personnel must be made available-. The pro- 
gram needs created by PL 92-500 include the following: ^ 

--Operation and maintenance of municipal water supply and pollution control 
plants. 

Hire/ train opergcors, -entry/upgrade levels. , 
Train supervisors/maneigers. 

Train laboratory/maintenance personnel.' ' •* , 
—Operate a state permit compliance and assurance program. • 
—Operate a state operation and maintenance technical assistance program. 
— Oevelop area-wide collection and/or treatment schemes. 

Need personnel for planning/management. , , 

--Operate the state/municipal agency program for management of PL 92-500 
* , programs. 

—Operate a state water quality monitoring/surveillance/analysis program. 

In view of our involvement' in statewide operator training and engineering education; 
we were approached by Environmental Protection Agency officials and asked the ques- 
tion, "does Iowa have the self-sufficiency to take over completely, without federal 
support, the training program needed to meet PL 92-500 manpower requirements?"* In 
recent years, it has become apparent that the EPA' views itself as an ENFORCEMENT 
agency, and, in fact, plans to tr^^fsfer all training activities over to the states 
if they are able to meet the training needs. In our study, we were asked to look 
at the plant operator 'training needs in Iowa and our ability to meet them. That is 
the reason I'm going to corvine the discussion to Iowa's ability to meet training 
needs. 



HISTORY OF OPERATOR TRAINING IN JOWA 
Early History j 

Iowa State University was created under the provisions of the Morrill Act in 
1868 as the first Land Grant College in the United States. The first engineering 
class was graduated in 1872. As a result of planning by a Burlington, Iowa, water 
treatment plant operator, a number of operators of water plants on the Mississippi 
River met in St. Lo\jis iR. 1888^ From this meeting, the American Water Works Assoc- 
iation has evolved. ^ 

• ■ : 17i 
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The first technical publications involving wastewater treatment in Iowa date, 
from 1898 when Anson Marston, Dean of Engineering at Iowa State University, became 
active in water a\id wastewater treatment plant design. The first Engineering Ex- 
periment Station in the United State's was created in 1904 at Iowa State University 
to conduct an active program of research in both highway work an ci wast ewater treat- 
ni^nt- f'^o'^ 190^ to 1920 > technical information on wastewater treatment plant de- 
sign and operation was* presented yearly to engineers at the annual ineetings of the 
Iowa Engineering Society, founded in 1889. In the period from 1918 to 1920, ^n 
annual series of thiree-day conferences-short courses wa-s developed ancj- carried out 
by the Engine6r>ing Extension Service of Iowa St^te University '"to help, both n,ew 
and experieliced operators improve 'their basic knowledge of waste treatment." -A 
similar program o-f conferences-short courses was initiated at about t hp same time 

by engineering college personnel at the Universi.ty of Iowa "to help both new and"^" 
* ■ - »* ' ■ • 

experienced operators improve their basic knowledge of water treatment." 

As 0 result of the annual conferences, the operators themselves recognized 
their deficiency in training, The low salaries and low esteem in which they were . 
held hi the citizens of. their communities was of serious concern to them. During 
the wastev/ater conferences held in Ames, the subject of certification and/or licen 
sing often came up. In 1941, a coimnttee on "Civil Service and Certification" was 
formed and a report prepared. The report was not presented to the conference due 
mainly to the travel problems developing ir^ World War II. In 1947, a new "Commit- 
tee Report on Supervised Home* Study Courses and Certification of Sewage Treatment 
Plant* Operators" was prepared and presented. The report was printed, ^distributed, 
■and adopted by the conference in October, 1947. 

The main goals of the ''home-study" or correspondence courses were to "take the 
school to the operator:" and to provide "on-the-job training." A series of five 
correspondence courses, each with 12 \nr'i vidua! lessons, was prepared: . . 

1. Fundamentals: septic tanks and sand filter treatment, > 

2. Imhoff tank and conventional trickling filters. " 
^..^^, •3. Separate sludge digestion and high-rate fil ters. 

4. Activated sludge treatment. 

5. Industrial wastes and other special problems. 

Course 1 was launched with enthusiasm in January, 1948, and promptly failed. Of 
more 'than 60 who enrolled, for the course, only 14 ever completed course 1 and took 
the final examination. Tv/o years were spent in attempts to make the program vi.abi 
but by the end of 1949 the program was dead. 
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licenstng Bills , , * ' * • 

■ * 3y the end of World War II, the ahnual conference for wastewater treatment 

, plant operators had pulled away from Iowa State University and was now sponsored 
' ^ * by thetlowa Water Pollution Control Association (then, the Iowa Sewage and Indus- . 

trial Wastes As$ociation) . The Associatio^n sponsored a bill in both the 1949 and 
1951 Iowa Legislature calling'for mandatory licensing of ^sewage works ope^^ators. ^ 
The bills never left committee, but friendly legislators suggested that we pioneer 
with "voluntary certification" before we hit the legislature again. In tlie fall 
of 1952, the Association adopted a voluntary certification program and gave the 
first certification examinations in the spring of 1953; The program was an instant 
stfccess,, creating both an intense interest in the Association and b strong demand 
- for more education. ' • 

As a result of the very favorable experience in voluntary certification of 
pollution control plaint* operators, the Iowa Section, of the American Water Works 
A'ssoci.ation adopted in 1958 the "Iowa Voluntary Certification Program for Water 
Works Operators." The Section also found that training was an essential necessary 
adjunct to the certification 'program. 

The voluntary certification programs were scJ effective in upgrading plant oper- 
ator interest in hi^ job and in his willingness to improve his knowledge that both 
associations sponsored a mandatory certification program in the Iowa legislature. 
Operator certification^became mandatory in 1965. Once more, there existed an in- 
creased demand for njore and improved training. Training approved for certification 
1 credit is summarized in Table 1 .• ^ 

TA6„?Pij.F^ TiAinin^^ ^° ^ 

With Ifhe advent of voluntary certification of wastewater treatment plant opera- 
tors in 1953, the Iowa Water Pollution Control Association voted to take a new 
direction in operator training. A committee consisting of operators, consulting 
engineers, and professors from both universities considered various proposals for 
types of meetings, "location^ material to be covered, instructors, and fees. A 
. * new approach to operator training in Iowa was evolved: 

— First, it was felt that the greates.t need was -at a beginning or basic 
training level for operators with particular emphasis on the Grade I and 1.1 
operator. 

--Secondly, it was felt that the course should be made as con^^eniently avail- 
able to the operators as possible. • 
As a result, a program of "basic train^g -courses" was developed. % The state 
was divided into six training areas j|^Figure l) generally following, boundaries of ^ 
'the existing State Department of Health regions, now the Department of^'Environment^l 
. Quality regions. ^Figure 1 indicates that in 1973 ther.e' were 561 v^ater pollution 
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- . \ TABLE T • . 

Water sSupply and. Wastewater Plant Operator Certification 
..... ' ■ / 

Continuing education opportunities available for which credit may be allowed: 

A. Established training courses which are supported by fees and are 
strong continuing programs: 



Course Title 


Locati on 


Conducted 
. by 


Frequency 
(No. /year) 


Duration 
(days) 


1. 


Basic Traininq 
(water supply) ' 


Cherokee 

Belmond 

Manchester 

Washington 

Indianola 

Atlantic o 


ISU* ' 

ISU * 

SUI** 

SUI 

SUI 

ISU 


1 
1 
1 
1 
1 
1 


8 

e 

8 
8 

o 

8 


o 
d. 


Basic Training 
(wastewater) 


Cherokee 

Belmond 

Manchester 

Washington 

.-Indianola 

Atlantic 


ISU 
ISU 
SUI 
SUI 
. SUI 
ISU . ^ V 


1 
1 

. 1 - 
1 
1 
1 


3 

8 
8 
8 
8 




Advanced (water 
supply iind 
wastewater^ 


SUI 


SU-I 


1 . 


3 


4. 


Shortcourse (water 
supfily and waste-, 
water) 


sui. . ■ 


SUI 


1 


2 

* 


S. 


^ Water Resources 
(water supply or 
wastewater) 


ISU 


ISU 


/ 


2 


k. 


Laboratory Symposium 
(water 'supply and 
wa*jiewater) 


state 

Hygienic 

Lab 


SUI^ ' 


. 1 • 


■ 1 


7. 


Fluoride Training ^ 


Des Moines • 


state 
Hygienic 
Lab 


Variable 
3-4/year ' 

S 


1 • 


8, 


Laboratory 
(wastewater) 


~ ISU 


ISU 


, A. 


3 


9. 


Great Plains Design 
(wastewater)" • 


Omaha, Neb.- 


Iowa-Neb. 
WPCA • 


1 


1 



Iowa State University r 
University of Iowa 
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B.. Training coursesj 
training grants 



OABl'E 1 (con't) ■ - • j 

f^ie relatively new, supported by federaj 
questionable duration, ^ ♦ 





* 




-T— ■ 


.- ' 1 

.'- Course Title /^W^" 


Location 


Frequency 
(No. /year) 


Duration 
(days) 


1. On-the-job Lab Training 
^ '(wastewater) * 


Local (by Kirkwood 
College) 






2. On-the-job Operator 
. 0 Training (wastev/atep) 


Loca 1 ^Dy u.tJi. ) 






*3/ Lagoon Operation 


• Local. (by D.E.Q.) ' 






. C. Technical Conferences 






•♦1 


Conference Title 


^Location 


Frequency 

f Mn / u P3 I 

\ liU . / jr Ca I / 


Duration 


1. American Water Works 
Association 


/ 






(a) Nat^ional 


^ out-of-state 


l' 

i 




(b) State 


in-state (variable)^ . 


/ 1 




(r) Rpnirtnal 


thrc^ughout state ' 
(variable) 


6 ' 


1 ea. 


2. Water Pollution ControT 
Assoeiation" 








(a) ' National 


out-of-state . 


i ' 


7 


-(b) State 
- * ■ 


in-state (variable) 




2i5 ^ 


(c) Regional' ' 


throughout state 
, (variable) 


6 


1 ea. , 


""^"'y \ ■ " ^ ■ • 
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• REGIONAL OFFICES 
DEPARTMENT OF ENVIRONMENTAL QUALITY 







... 1 


\ 


> n 
\ 




O 9 


6 
i. 


L 

A 9 


a 


JO 
7 


12,725 
9 

5, 









15 



»8,7eo 



10 " IC 
6 ll , & 



15.573 ^ 

a 






2Z,Zi(3 


7 




•■ 7 


8 



5 









26,'«70 


f.:j.783 




7 






J 


»z 




13 



27,'i'3Z 
? 
7 



Z6»3S2 
5 
5 















5 




o.i 







"mVz 

3 
? 






z 


5,357 






s ^ 


It 




3 


'■"2 

2 




c 
3 


2 

•\ • 


>3 



O RegiiDnal Office 

Listed 1n vertical order in each county 

Population (1970 Census") 
Public Water Supplies (1973) 
Wastewater Plants (1973) 



Region 


Counties 


Population 


Water 


. Wastewater (1973) 


• t 


15 


624,224 


127 


106 - 


2 


15 


303,587 


131 


79 


3 


16^ 


342,845 


135 - 


102 




19'' 


320,786 


136 / 


96 


5 


18 


664,659 


129 • 


100 


6 


16 


. 568,275 ' 


104 - 


77 V 






FIGURE 1 







Water and Wastewater Tr.eatment PI ant a in Iowa 
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cootrol plants and 761 water treatment plants in Iowa. An .effort w,as made to s&l;. 
ect sites for offering courses that would be a maximum of 50-60 m'^'les travel dis- 
tance for any plant operator. It was planned that^all Courses be taught largely 
by faculty members from the two universities. The basic course was planned to 
provide 24 hours of classroom instruction in eight 3-hour periods .followed by theN 
giving of the certification examination in a ninth period. At first, courses were 
-given only in the evenings, but some ^re now held. in -the afternoons. 

A first, p'ilot course was held at Ames in the spring of 1954(6). Enrollment 
reached' twenty and attejpdance averaged over 95 percent. That fall, the Associa- 
tion and the operators who attended endorsed the program strongly and voted to ' 
continue it (7). In 1955l, three more courses were held. In the first 14 courses, 
190 of 255 course enrol lees became certified by completing the certification ex- " 
amination successfully at the end of the course. Figure 2 shows the number. of 
courses held each' year and the average attendance at each course.* As of July 1,. 
1973, a total of 92 basic training courses hdd been completed with 2,096'regi,s- 
trations, an average registration of 26 per course. Ijri 38 courses prior to man-" 
datory certification, average registration was 19. In 'the 44 courses held since 
mandatory certification, average, registration has been 31. 

The first Water Works Operator Basic training courses were offered in the fall 
of 1960. Since that time, a total of 64 courses have been held with a total reg- 
istration of 1979, an average of 31 per course. In 20 courses" prior to 'mandatory 
certification,- registration averaged 21; in 44 courses since mandatory certifica- ' 
tion, registration has averaged 36^ 

Since 1967» a tot^l of six basic training courses ea'ch have been presented to 
water and pollution control plant operators. Three courses in each are presented 
by personnel from the University of Iowa and three courses in g^reh^re presented 
by personnel -from Eowa State University. Table 2 summarizes the a.ttencjance in 
the coijrses held in 1973-73. 

laborato y Traini ng Coljrs e for Poll ution Con trol Plant Operators 

^ ,^ In 1956, a laboratory training course for pollution control plant operators 
was initiated at Towa State University. The course is designed to introduce oper- 
ators to the basic laboratory analyses used in assessing the operating efficiency 
^of treatment plants. Each operator gets to run the tests personally. Enrollment 
is limited to 24.;* The course is a three-day course held annually in February in 
the' sanitary engineering, laboratories, at Ames. In some years when enrollment is 
high, succes'siv^ back-to-back courses are held. A total of over 25 such courses 
have been held with an average attendance of 22. 

V , . 
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TABLE 2 

* ^ 

Operator Basic Training Cours'es in* Iowa*1972-73 



*• 

Course at 


* 

Pr.esented by 


-Water* 


• 

» 'Wastewater 


, Totals 


= \ — 

Indlanola 


^ UI 


49 


32 


81 


nt 1 ant 1 c 






OA 


.04 


^ Washington 


UI 


77 


47 


124 


Cherokee* , 


ISU 


27 


TB 


* . 43 


Manchester 


UI 


55 


66 


121 












Belmond 


ISU 


31 


22 


53 


Totals- 




269 


209 


478 


Averdges 




• 45- 


35- 


40- 



TABLE 3 

Water Supply and Wastewater Plant Operator 
Continuing Education Requirements for 
Renewal of Certificates 

\ ■ . ■ 



Certificate Grade 


Contact Hours 


Frequency (years) 




2'0 ^ 


4 • ^ 




20 ' 


* 

4 


III ■ 


30 


■ 


IV 


40 ' 


4 
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Advanced. Trainjn<i CorifenHicj^ for iWdt«r . and PoJJutj-pn^ ContJot f^^^ 

\ln the earUT950's, an attempt was made to develop advanced wastewater treat- 
ment training courses to be taken around th# state in the same manner^^as the basic 
fcrainincj courses. One pilot course was held in Ames on the subject of "basic 
electricity for operators." Insufficient promise of an economic level of course 
registrations Ted to a cancellation of plans for such\c:onferences. 

As an alternative, the University of Iowa established an annual ^'Advanced 
Training Conference" sponsored by both the Iowa Section of the ^ineri can Water 
Works Ass<OCiat:ion and the Iowa Water Pollution Control Association. Course^ are 
developed which contain 'information of interest to botT water and water pollution 
cont.rol plant operators and are po'inted at the needs of Grade ^III and IV operators,. 
Each 'conference is given once and involves a three-day program w.ith 21 hgurs of 
in*itTuc.tion. Operator participation is encouraged. To 1973. seven courses have 
been held with an average attendance of 90. 

AnnuaJ Water and Was tewat^^^^^ - 

In 1928, the Univf^rsity of Iowa Initiated a Water Works short course. Since . 
that time, over 35 have been held. In 1967, a wastewater works short course was 
hold jointly with the Water Works short course. As a result, a two-day combined 
course is held annual ly, anc| directed primarily to the level of plant superintend- 
ent, engineer^ chief operator^ and regulatory agency personnel ._An average of , 
over 100 attend this course. Since 1964, the. State-Hygienic Laboratory staff has- 
held a on^^day laboratory symposium the Monday preceding the Water Works short 
• course. This symposium covers a different timely topic each year and has averaged 
over 30 U/ attendance. , , ' . 

/?hnual Water R'e sources. P^^^^ > 

In 1960, Iowa State Urjiversity initiated a Series of annual water resources ^ 
design conferences. The conferences are two-day periods of training in some area 
of water resources. Proceedings and books have resulted from some of the confer- 
ences. All conferences are directed primarily to engineers involved in water re- 
source management. Topics covered have included flood plain mat3agement, aerobic 
^ biological wastewater treatment, upgrading treatment plant design and operation 
(.1974), and so forth. Registration for the conference has ranged betw^?ien 50 and 

i ■ ' 

Other Trainii'nfj^ - ' ■ ^ 

for many years, the Idwa State Department of Health sponsored a one-day meeting 
of operators in each of the seven heal th department regions. These meetings were , 
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desiynj^d to provi<lu about tour hours of training and a visit to the host city , 
trfdtmenf facility. Separate meetings were held for operators of water and waste- 
water treatment, plants. Such meetings died out in the 1960's when the Health 
Department was forced to. use its personnel "more effectively." 

In the pd$t few years, the two Iowa Associations have revived these meetings 
in the six Department of Environmental Quality regions. The meetings are designed 
to open an avenue of communication with the one-man plant operators. 

In recent years, Kirkwnod Community College has estal?lished various entry- 
level wastewater operator training courses with .feder^il assistance. During the 
last two years, the Department of Environmental Quality has provided on-the-job 
training for operators from approximately sixty wastewater plants, also under a^ 
federal (jrant. Kirkwood COfumunity College has, during the past year, begun on- 
the-job laboratory training for v/astewater plant operators through th^ use of 4, 
mobile laboratory and gr^^t funds provided by the United States Environmental Pro- 
tection Agency, Kirkwood Cor.imunity College has also done a limited amount of 
water works entry-level training on federal grants. 

All the federally funded training programs appear to be of limited duration 
^iue to the lack of an^ " commXtmen t for co n t.i n ued., fund i ng by t h e Un i ted States En- 
virprimental J^rote^^^ A number o^" community colleges have indicated a 

serious interest in developing similar training courses, but have made little pro- 
*gress primiarily due to the lack of qualified administrators and educators in these 
fields and al\o due to funding problems* Iowa area-community college locations 
are shown in Figure 3. 

The Opera torVcertifi cation Board, Department of Environmental Quality, state 
universi£ie'S\ Kijfii:ij|^ood Community College, other community colleges, and the Iowa 
Water Works'* and Water Pollution Control Associations c.re interested in and working 
on development of additional education^^rograms for operators. 

fjyL"AlP£.flP_^C^Jtpr^^ J^^^ 

No single agejicy in Iowa has JiSSumed responsibility for providing funding Sup- 
port of training of water and pollution control^ plant operators. From -1954 to 
about 1964, no instructors in the basic trainirKi| course recei,ved compensation or 

reduced teaching loads for participation as vCj^rse instructors . Since about 1965, 

* - ■ / 

course instructors have received some compeysatidn (from $15 per hour of cl^ss 

time. at Iowa State University to $25tper ^our of' class time at the University of 

Iowa), for the basic and 1 aborat^r-i^traircing courses. Since 1973, no Iowa State 

personnel have received compensation for participating in operator tf-aining cour- 

No 'compensation is given for participation in other training activities, 

'iince tfiey are presumed to be part of normal university extension activities. 
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MERGED. AREA SCHOOLS 




FIGURE 3. 

Location of Iowa Area-Corrmunlty Colleges * 
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For tha period up to 107?, some support of operator trainr^g was obtained 
through the Iowa Department of Vocation<tl Education (U.S. Funds) and the Iowa i 
Technical Services. This support has now been terminated due tcr a termination of 
federal support. As a result^ all operator trairmw involving the two universit- 
ies must- be supported by course fees. This will di^^ate the more efficient use 
of personnel in planning and conducting operator training programs. 



.APPROACH TO PLANNING 
Background 

The Iowa Department of Envi)jonmental Quality is, by Iowa law, responsible for 
administering Iowa legislation pertaining to„water supply/water pollution control , 
air pollution, solid waste disposal , and so forth. By. intent and practice^ the 
Iowa DEQ is. an enforcement agency and does not conduct , or support financially re- 
search or educational programs directed at operation or training of operators for 
water and was^tewa'^er treatment facilities. The Iowa DEQ nfi^, however, provided 
both moral support'and encouragement for development of fii^st a voluntary and later 
a mandatory operator certification program and a training program to support it. 

Educational -programs for training of engineers- Bnd scientists at the bacca- 
laureate and graduate levels are conducted at botli the University of Iowa and 
Iowa State University. ^-^ 

In 1965, the Iowa legislaTtTra-^passed laws providing for the Establishment of a 
system of community colleges and area" \mcatiQnal-techTTtc^'l' schools^ tRrcJughout Tlie~^ 
state. A total of 15 area community colleges was estatrli shed. Figure 3 shows 
the location and area boundaries of eich of the merged area schools.* Kirkwood 
Coinmuhity College, the Area X school , was formally established on July 1, 1966. 
With support from the U.S, Environmental Protection Agency, but wi_thoirt coordina- 
tion with existing state operator training programs, the^Kirkwood Community CoUjege 



established several environmental education programs: 

--In 1968, a one-year Environ ment al Health Assistant program, 

^'^'^ 1970^ Kirkwood, in cooperation with and wi'th assistance from the Iowa DEQ, 

be^an training employed Iowa wastewater treatment plant 'operators to upgrade- 

their skiTls^^usIng traveling instructors. 



*There currently is no Area VI H School. 
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.-In V§571," Kirkwood, fumied by the U.S.E.P.A.. offered its first 22-week 
trainlnq program on campus for wastewater treatment plant operators. 

—In 1972, Kirkwood again with S'^upport from federal and state agencies, init- 
iated a 22-week program to trail n water treatment plant operators. 

-In 1973, Kirkwood adopted a neW Associate of Arts -two-year degree option to 
the original Environniental Health A§sistant Curriculum. 

--In .1???: JiZl» Kirkwood began, overseas ^-training programs in wastewater 
operations, solid waste management and pest controV'technical fields. 

TKe development of a coordinated, unifif'd plan for training of water and pol- 
lution" con trol plant . operators in Iowa- has invol ved the participation- and coopera- 
tion of 'the following groups: , 
.--The Iowa Department of Environmental Quality 
'^--The ^owa Section, American Water Works Association 

--Iowa State University Department of iCivil Engineering and Engineering Exten- 
siorrSBrvice 

— Uni'ver$*ity of Iowa, Department of Civil Engineering and State Hygienic Laos, 
--Association of Boards of Certification 

--Kirkwood Conimunity College' , 
All agreed to cooperate in the development of a co^a^inated, effective operator 
educational program in Iowa.. To 'accomplish the elements of the program, the org- 
anization shown in Figur|*f/J is being used. » 



DEVELOPMENT OF INTEGRATED OPERATOR EDUCATION AND TRAINING PROGRAM 

Effective caneer development of operators of water and water pollution control 
plants requires availability of both education and training programs. In general, 
.Mucation programs reflect the basic role of two- and four-year colleges' and univ^ 
ersities, and vocational-technical schools can provide the required training. 
Education and tryaining needs must be identified separately and-»provide for both ^ 
new entry personnel and upgrading existing personnel. 

Preliminary meetings of personnel proposed forrthe advisory group in this 
study indicate that a unified, coordinated statewide plan for^ education and train- 
ing of operators would involve the following programs, each of which has been as- 
^,1gned to a task group for implementation: , * 

. . ' ■ ' ■ \ 
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Task Group I 
Education of plant superintendents or managers. 

M.S. -level degrees in sanitary engineering for large-sized plants. 
B,S. -level degrees in engineering opet^ations for large and mediumT* . 
s1z\d plants. 

A. A. -level degrees 1n Environmental Control technology for small- 
sized plants'. . 

Task Group II • *• 

Continuing education of plant operators. / 
■Basic trainihg courses in treatment processes. 
Laboratory training courses concerning analytical techniques. 
Short courses involving management, design, etc. 

Task Group III 

Continuing training of plant operators in vocational-technical schools. 

Basic maintenance-repair programs. . 
• Basic skills programs (arithmetic, coninunicatlons skills, chemistry, 
etc.) , 

/ 

' Task Group IV / , 

- Development of a single coordinating office for operator training in Iowa. 

Task groups were formed for the development of a training program in each of these 
areas. A basic assumption is being made that any successful program for operator^ 
training must hP"l ocajl y sel f-supporting if it is going to succeed. , Program dev-' ^ 
elopment includes: 

—Development of curriculum, • ^ . • ' ^ 

--Development of course syllabus, . * 

--Selection of qualified educational/training centers to initiate or develop 

program, and ^ ! 

--Development of program authorizatidn"affd^local funding. 
Each group started from a record of accomplishment .and has a defined goal. 

Task Group I 

Education programs shoLld be conducted in post h\gh school educational"' centers 
and in Cinlversities. The state of Iowa in 1965 established 15 area schools con;, 
listing of combined two-year colleges and vocational-technical schools to suppbrt 

/ • 

• / 
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. the three major •itatc»' supported universities. The fifteen arpa community colleges 
are publicly supported and operate under the regulation of the Iowa State Board of 
Public Instruction. The'University of Northern Iowa, the University of Iowa, and 
^ Iowa State University are the three publicly supported state universities^governed 
by the State Board of Regents. 

The University of loWa and Iowa State University both operate engineering col- 
leges and award both Master of Science and Doctor of Philosophy degrees in environ- 
mental and/pr sanitary engineering. Many' such graduates of both institutions have 
entered the field of v/ater and water pollution control plant operation. For ex- 
ample, Dr. H. F. Seidel , currently is Direcjtor of Water and Pollution Control for 
the City, of Aines. The Task Group will develop, a program of course electives at ' 
both universities for M.S. -level students which""will be available to prepare theni 
better for entering the field of plant operation/management. *' ^ v 

The industrial engineering curriculum at Iowa State University affords essen- 
tial training to those wHO^ have strong aptitude and interest in engineering and. a 
potential capacity for management. A special curriculum in Engineering Operations 
(administered by the Industr*ial Engineering Department) consists of a basic core 
of required courses in the sciences, engineering , and management to which are add- 
ed 95 credits of elective courses in special categories of engineering, socio- 
humajiisticfi, management, and supporting subjects.' With this framework, we have an 
ideal framework for building specific occupational objectives related to pollution 
control plaat management.* The Task Group has developed the core of courses (mo^t 
already, existing) that would permit production of trained operator/manager per- 
sonnel . ^ 

^ Both university .engineering college programs permit qualified students to com- 
plete effectively two years of t-he engineering program in the area community col- 
lege. Thus, cooperation of the universities and community colleges should be able 
to facilitate an additional level of entry-point personnel into plant operation. 

The task group is working v/ith the area community colleges to develop a tv/o- 
yffar Asso^-iate of Apiplied Science degree program in Environmental Control Techno- 
logy. , , 

The curriculum in Environmental Control Technology^woul d provide for comple- 
tion of 100 quarter credits of work to c.over approximately the program coverage 
recoinnended by the Federal. Water Pollution Control Administration in their Techni*^. 
cal Education Program. Series No, 11 entitled "Water and Wastewater Technology, a 
Sut^gested Two-Year Post High School Curriculum." ■ * - 

The curriculum would be scheduled and advertised so that a student could com- -» • 
plete the first year of the program in arVj/ of the state's community colleges and 
thfin transfer to one community college which would conduct the second year of the* 



181 



program. At present, it cippears that the Kirkwood Community College by location, 
available facilities,' and experience would be idea! for conducting the second year 
of the program. This Associate of Applied Science degree in Environmental Control 
Technology would be awarded by the college offering the second year of the program. 

In order to make the proposed program viable, the number^ of personnel that 
would have .to be trained at each level might approximate the fQllowing: 
M.S. or P h.D. level \ . 

•Iowa- State University— .0-2/year 

Univers.ity of Iowa ' 0-2/year 

B.S. -Engineering Operations (Environmentat Control) 

Iowa State University— ^^-.-I-..-*— — 8-10/year 

B.S.-Engir'^eerin g (Environmen t al Control), , . 

■ University of Iowa — — - — * 1-2/year 

Associat e o-f Applied Science' (Environmental Contro l Technology) 

Kvrkwood Community aoTlege— «^ ' 20/year 

; TOTAL — ~^9-32 - * 

' Ideally, some of the two-year graduates might become candidates for the Engineering 

Operations degree.. " . i • -f 

A question that needs to be ^explored is "Does Iowa nefed and can it support such 
a program?" The answer on first evaluation appears to be "j'es!" The low^ Boacd 
of Certification of Water and Wastewater Treatment Pla^t Operators reports that ^ 
there is an approximate 10 percent turnover of ^operators in responsible charge of 
both water and wastewater plants per year . Thus, there is a need for ab^ut 50 
waterworks operators and 75 pollution control plant operators to meet this^ turn- 
over each year. Many existing operators will upgrade to occupy ^uch positions, . 
but it is not unreasonable'that at least 28-.30 new entry-level , well-educated per- 
sonnel will be required yearly to service. the 560 water pollution control plants 
and 762 public water supply* plants in Iowa, particularly 'tn^view of the tightening 
regulations unde«: which they have to operate.^ . ' ' 

Tdsk^Gjrpup J I . 

This task group would be responsible for the planning for and implementation 
' orcontinuing education programs of education and training, for operators^ In 
r jc- 'nwa '!:uae of Representatives passed ^se Conturrent Resoluticxn 18 
(65th 'General Assembly, first session) requiring all state licensing boards to jub- 
mit information^prior to Assembly development of "continuing education^' require- 
ments for continuation of licensing, lo a January 10, 1974, response to that r^e- 
qaest,. Keith Bridsan, Secretary of the Iowa Board of Operator Certification in- 
^ eluded Table 3. Table 3 indicates the Board's recommended contact hours and fre- 
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quency of contirunng oducition UHiuirements" for maintaining a given level of pp- ' .. 
erator .certification. Table 1 lists the Board of Certification suoiniary of existing 
continuing education opp9rtuni ties available specifically In areas of water and • 
wastewater treatment, 

Table'!, Part A, lists established training.'courses which are supported by 
adec^uate fees and-are strong continuing programs, They can, however, be updated, 
presented in a more effective format, a ncf expanded, The water and wastewater 
basic training courses are'now the.^heart of the operator training program in iowa, 
•but nee'd expansion and improvement. 

This task group is charged with developing an integrated series of twenty-four 
hour {.eight days of three-hour sessions) training courses including: * 

Wa t er P o 1 1 u t i on _C o n tr o 1 P 1 a n t 0 p era t i o n , 

1. Basic training cours^. 

Basic hydraulics for plant operators (units of expression, flow'^in pipes i 
flow in sewers, flow-measuring devices, ,punl|)s, pumping statiq^ns, etc.^). 

3. Aerobic biological processes (fundamentals of lagoons, trickling fi.ltep, 
activated sludge processes, nitrification, plant control and operation, 
etc. ). * ^ 

4. Anaerobic biological processes (fundamentals of anaei^'obic lagoons, di- 
gestion, .denitrification, etc.). I 

5. Physical-chemical processes (fundamentals of grit renov&l , sedimentation, 
thickening, filtration, etc.). 

Wa t er Tr ea t m en t P 1 a n t 0 pe r a t i on , 
U Basic training course. 

2. Basic hydraulics for plant operators (same course as for pollution con- 
trol plant operators). ■ ' 

3v Source and distribution'- of water (wells, distribution systems ^ elevated 
tanks, ground storage, etc ). 
- 4. Physical-chemical treatment processes (aiaration, disinfection, stabiliza-- 
tion, softening, coagulation-flocculation, sedimentation, filtration). 

The task group will : 

"-deteriMine v/hat courses are required and an order o*f priority for their dev- ^ 

elopment, 
--prepare a course^ syl labus,, 

--form a sm,ill qroup to prepare the lectures and visual aids\ . 

--prepare a sapfple vi;Jeotape cassette of the course materlaV^ . i 

■ ' I 189 ' • 
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An important function of this task groijp is to plan and implement training 
courses in such a way that they .can be presented on an economical basis. Thus, 
the basic training courses can be and are given'at l^ast six' times each per year 
to an average of 30 persons each. At a S5Q charge /er operator to a city per 
course, such courses can be self-sustaining. Addi/{ional courses, however, may only 
be given once or twice per year to a more limited group, and special -study may be 
required to make th^m "fly." Thus, availability of the basic lecture material on 
tape could reduce the time rejquired for university-level expertise in each course. 
.A logical thrsfe-hour course program might provide for:- 



A two-part cassette lecture part 1 — 40 minutes 

discussion 20 minutes 

part 2--^ 40 nnnutes 

discuss^-fon— — 20 minutes 

A problem-oriented class exercise'-^ ^•-45 minutes 

break^- ^-^ 15 minutes 

/ TOTAL 3 hours 



The Task Group II assignment i^ critical to the entire training program since 
it is the major base for operato/ training.' Time must be made available by re- 
' dujiing the 108 half-days of effort expended on an essentially voluntary basis by 
university personnel to devej^op and present the "new", training courses required. 

Task Group Ilj / 

Task Groups I and l/are concerned with education and training directly re- 
lated to water and po/lution control plant operation. Task Group III would con- 
cern itself with the^ development of "adult education" courses required in .general 
-Skill areas. " The/equired skills would be identified, a general course Syllabus 
would be develop^ed, and a mechanism for giving the courses arranged. 

General skiils required by plant operators include many skills that are also 
requir^ed by m6ny employees of other business and industry. Such vocational-trade 
training is-the assigned function of the states area-community college. Thus, 
this is th?fe source for development of such skill area courses as th6, following: 

—arithmetic and/or higher^mathefnatics, 

; — comnuni cation skills, " - 

I —basic electricity, • . , ^ 

--pump and motor maintenance and repair, , - 

--basic accounting and records, * ^ * 

—fundamentals of plant instrumentation^ etc. , ' 
The task group would prepare an operator-education brochure covering all 
courses available in the state and explain how a group could be organized to re-. 
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quest that'a course be given at a fixed time and place. /ihis gr^Dup, of«,course, 
would have to coordinate activi ties with each, of the state's area comtniinity schools 
to make the program available. 

Tas k il^roup IV ' • * . : • ■ 

If education-training of operators -of water and -wastewater treatment plants^is 
to continue on a fully integrated-coordinated basis, it i^s necessary that a single 
coordinating office be established. This function might best be handled by .the 
certification officer of the Department of Environmental Quality, although itialso 
might be located in the Engineering Extension at Iowa State University or els^- 
v/here.o This .question will need const-deration by this Task Group. At present,; an 
extension special ist "is 'furnished for this purpose by^Iowa State Universityf t^^^ 
is the most important--and yet the most difficult--fund"ing problem. The traimlng 
coordination office needs^a minimum special ist/secretary/travel/suppl ies budget! 
of at least $30,000 per year! It currently operates partially on state funds and 
partially on an EPA grant. ' \ 



SELF SUFPICIENCY? 

Jf the proposed operator training program is going to be economically self- 
supporting, it will' have to be relevant . That's a problem for the staff that's 
employed »to conduct the program. In. order to be able to get the students into 
even a relevant program, we also need some promise of reasonabl e award. I would 
'be remiss in discussing operator training if I did not discuss the level of reward 
dollars which will .be involved. ' ' ' . 

Dr. Harris F. Seldel. recently made an analysis of the beginning salary of the 
"shift operator" of the '25 largest cities in Iowa. The "average" fowa shift op- 
erator, a position which -a' one-year community college graduate could, be expected 
, to fnll— has an average 1973'salary of $8,300 per year.' In 1974-75, graduates at ' 
the /b.S. level in engineerings at Iowa State had an average starting salary -of 
$13J!400 per year. This means then, that if we expect to attract students of such 
caliber in operation training, in 1975 dollars we will need to establish minimum 
"^ salary levels of: > ^ ^ . . 

--on^}-year cfip^loma graduates $ 9,000- 9,509 

--AssoDiate of Arts graduates — $11 ,00a-ll ,600 

—Bachelor of Science engineering graduates — $13^,500-14,000 
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Obviously, we cannot d<;hjeve such rewards for operating personnel unless, the State. 
Depa»^tments of Environmental Quality and. the S^t^'te Certification Committees will 
do their jobs/in making' sure that states 'and cities ^tiire people who have^the prop- 
er qualifications for the job, We cannot develop »training^self-su?ficiency if/ 
cities and states can hiVe "off the streets" and approve only on-the-job traini.ng 
at sub-standard wages. The training program can be successful— but, it will need 
support of all those with interest in improvement of our water quality. 
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EDUCATION OF MARINE TECHNICIANS:. A TWO-YEAR PROGRAM 



'Richard E. Sylwester 



Shoreline Conmunity College^ a two-year collv^ge located north of Seattle, 
Washington. It offers a number of educational opportunities in the applied arts, 
applied sciences, occupational -vocational technology and continuing education. 
The enrollment in all programs tl^is year is abbut 7000 students, o. • 



Division at Shoreline Community 
program that offers -a A.A.A.S. 
Oceanography Technology.. 



For the past six year's, the Math-Science 
College has been developing a Marine Science 
degree in either Marine Biology Technology or 

The-goals if this program are ^to provide qualified marine technicians to the 
scientific and '^ngineeiy'ing community. We use the title marine technician to ' - 
. 'describe an indi vidiral' who is involved in activities centered around the marine' • 
""environment. We. Relieve that to effectively car/y out these ^activities requires 
a strong background in the traditional" sciences as well as vocational -technical 
.skills. This philosophy was followed in developing the curriculum for our 
program. * " ' , 

The final objectives of thi^ philosophy are- to provide a .technician who has\ 
the background and professional attitude to: 

1. Plan and organize field sampling programs or field studies. 
"2. Properly collect, log and store field samples. 

3. Carry out prel iminary laboratory data analysis and prepare post cruise 
or ]^ield reports. ^ ' 

4. Provide technical support for maintenance of field and laboratory 
equipment. . .. 

We feel that .an _j'ndi vidual who can accomplish these -tasks with minimum. or / 
noTupervision has a solid foundation in the marine sciences, and that, his oi; 
her 'Potential for ptrofessional development is unlimited.. [. ; 

To achieve these objectives, a curriculum has been, designed that attempts^'to 
develop the students' knowledge - gradually and evenly (Table 1 and 2). Spec/ial . 

- — -4 ■ ■ ■ ' ■■ \ 

Richard E. Sylwester is an Associate Professor at Shoreline Communtty College 
(nisar Seattle), where he teaches oceanography, electronic instrumentation and 
field techniques in oceanography, and coordinates on-the-job training for stu- 
dents and job placement of graduates. , . p 
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TABLE 1 
Oceaaography ^Technology 



An Environmental Science Technology stressing field experiences in. the physi- 
cal aspects of oceano^^aphic data handling, and sampling. TechnicTans work on 
board ship and in shore-based laboratories. All aspects of water environments , 
%oth salt an'd fresft, are measured, and surveyed. -The technician is prepared^to 
'be versatile in the field, building, troubleshooting and repairing field equip- 
ment. He is" provide'd with the 5jci Us. necessary to understand the scientist and ^ 
to carry' out 'ihe Work of the scientist in the ^ield. 

*Prerequi5ttes that must be taken before entry into the sophomore ^year: ^ 
^ / Engl ish 101 or a. score of 68+ on pre-college test ^ 

'v Math 40 or ibl or- score of 60+ on pre-college test 
> \ Chem 101 or 1 year of high school chemistry ^ / 

FRESHMAN YEAR V • . ^ SOPHOMORE YEAR . 



Fall 

Oceanography '101 /. . . . ^ 5 

Engineering Tech 150 5 

Beginning Scuba 140 2. 

Geology 101 5 

. • . • ^/ : 17 

Winter / > I 

Electronics 140 .... 4 

Applied Math 191 4 

Industrial Tech. 102 4. 

'Advanced Scuba 240.,;..... 3 

Electives ^ 

. ■ • 15 

Spring 

Electronics 141 4 

Applied Math 192... 4 

Engineering Tech 155....'.. 5 
industrial Tech 160....... 4 

On-lhe-Job Training 

Ocean Tech 170-171 12 



"fill 

Electronics 142. ; 4 

Chem Tech 190 6 

Photography 100 3'. 

English. 270.. 3 

Electives. ' 

■ . ' 16 

Winter 

Chem Tech 19V i 6 

Ocean Tech 196 4 

Computer Math, 200 2 

El ecti ves .' 



12 



Spring ' 

Chem Tech 192...., 6 

Ocean Tech 197... 4 

Marine Biology 103. 5 

Electives 

' • . ' T5 



Electives : \ . 

Environmenta-1 Science 200,- .201 (Environmental Monitoring Law. and Techniques) 
Industrial Technology 103, 115, 116 (Machine Shop, Welding, Plastics) 
Physical. Education 241 (Advanced Scuba II) 
Ocean Tech 174 (Undenvater Photography) 
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TABLE 2 
Marine ^Biology Technology 



An Environmental Science Technology stressing lab and field experience in 
the biological aspects of marine science.^* Technicians work on ships, in labora- 
tories and' in the field. Bialogical principles coupled with the physical and 
chemical aspects of the. marine sciences are learned. The technician is'prepared 
to assist the researcher, supervisor or'Scientist by preparing his gear for 
field work, collecting his data aind- maintaining his equipment. 

' ■ . . - ■ • *i 

*Prerequi sites that must be ^aken., before entry into the sophomore year: x 
'English 101 or a score o'f 68+ oh pre-collegei^-t'est 
. Math ,^40 or 101 or scor,e of 60+ on pre-college test 
Chem 101 or 1 year of high school chemistry 



FRESHMAN YEAR 



SOPHOMORE YEAR 



Fall 

Biology 101 5. • , 

Oceanography 101 "5/ 

Photography 100.^.: ; 3 ""-v 

Electives.'. 

•-V- T3 



Fall 

Ghem Tech 190. ........ r. '6 

Biplog^- Techniques. 195. .. . .5 

Electronics 142 4* 

English* 270. 3 

' / T8 

Winter • . f 

Chem Tech 191.. 6 

Ocean Tech "196.* 4 

Electives.^. . . .y. 



To 



Winter' 

— "i ' ■ * , 

Invertebrate Zoology. ... 5 

Electronics 1 40 4 

Applied Math .191 4 

Computer Math 200 ^. 2 

Electives 



Spring • c 

Marine/ Biology 103. ..... 5 

Electronics 141 ... . 4 

Applied Math 192...-. 4 

Electives ; . 

'it 



Spring '\ 

Chem T^ch 192...^ '6 / 

Ocean Tech 1.97. .■ 4*' 

Microbiology 201 '5 

Electives ! 

T5 



On the Job Training 
Ocean Tech-:i^l71.. 12 



Electives : 

Environmental Science 200, 201 ..(Environmental Monitoring Law anii Techniques) 
Industrial (Technology 102, 103, 115,, 116, 160 (Machine Shops, Plastics, etc.) 
Physical Education 140, 240, 241 (Beginning and Advanced Diving) 
Zoology 112( (Vertebrate Zoology) - 
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thought has been given to. means tby which, course material cen incorporate Infor-^ 
matioij from one or several previous courses, for instance, math classes relate ^ 
new' equations' to their use in chemistry or electronics. This helps tb integrate 
the individual subject and certainly stimulates greater interest iff new material 
-.-in addition to reinforcing concepts previously learnDd.'" 

In addition to lecture materials,, students-are exposed to extensive. labora- 
tory work and\vocatiojial technical classes. Here. again, as in the lecture 
courses, we endeavdr to provide laboratory exercises that introduce new material 
as well as providing insight into ideas and concepts previously introduced in^ 
lectures or s'eminars. Although the vocational-technical courses (welding, mach- 
ine sHop, electronics, etc.) are more difficul^ to include in this ''feedback" 
type of system, we use every opportunity to directly integrate their capabil i ties 
into the academic aspect of the program^ Irf the*pastf this has been accomplished 
'through -special projects done by students in/arious technical classes^. Besides 
being a 'valuable -learning experience for the student, these pif jects have enabled 
us to obtair> physical models for classroom illustrati-ons, laboratory instrumen- 
tation equipment and oceanographic sampling ..gear. - . 

Removed from qur campus physically, but of. great importance to-our program^ 
is 'the, field training, vl?' have found that a .large amoTjnt .o/ time spent by the 
students in preparing for fi^ld work, actually workitig in the field and carrying, 
out -.post-cruise dperat.ions (e.g., sample analysis and storage), isf not only 
justifiable but a must. We believe that intensifying thi^ asp.ect of* our currv ' 
' culuin both solidifies the student^' previous academic and technical course work 
. and. provides the necessary '"fine tuning" that results in a highly competent fie^y 
• technician. ^ * \ 

In our pr^ogram, we use two approaches in order to provide students v^ith field 
experience. These are: 1) two quarters of field oceanography called Oceanography 
Technology 196 and 197, and 2) on-the-job training (OJT) with state and federal 
agencies or .private industry, ^ , 

For the field courses Oceanography Technolo'cjy 196 and 197, the students are 
divided into groups j^onsistin^ of three to four students. Each group is assigned ^ 
a region in (;entral Puget ^ound, usually, containing several estuaries, in which 
they will work during the two .quarters. ^ During this study, the ppssib'ili ties for 
learning scientific methods, gaining^both field experience and sel f-confi,dence, 
are limitless.' Of course^ notv/'ithstandiyig ,th^e rains, it is a good deal of funi 
In suninary^ the students have the following cri'ter.ia' to mee't in order to receive^ 
credit for these two courses: . ' ■ . • 

1.' Carry ""out extensive literature research in order to collect papers, datia, 
chcfrtSj^maps, euC, that' are pertinent, to their areas. 
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• 2. Plan a sampTinq program for their study, areas that inqTudes gathenng: 

--'water samples • . , ' * 

'--"sediment samples * • . 

• ' ' ... bathymetric data ,. . . 

' S.T<sD. measurements . .. * 

biological net hauls ^ 
« * vertical and horiSiontal plankton hauls ' * . . 

. 3. Schedule and coordinate their cruise plans with the other groups and the 

facuHy fi^ld. advisors. '• \' >^ ' • 

*4. Prepare sampling equipment ani^colVect the field data. 

5. On-shore beach transetts and off-shore 'beach* tran-sects using seuba 
equipment. ' ' , 

6. Store d^^a^roperly prior to* analysis ;^nd complete analysis alU 
samples - a s soon as possible . ' 

• 7? Compile and analyze data for presentation in final report form. 

This approach gives the student a broad spectrum of experience in -all facets 
of an environmental" or baseline study.'/ Tfiie ac?ual cruise experience gained during 
the data gathering activities on our 22-foot boat.M'nvol ves only about 10 d^ys for^ 
each student. To provide additional field experience, we* have ;devel oped a strong 
OJT program. 

The OJT program provides a number of important subsidary benefits, besides _ - 
>add.itional fi el's experience, that can only be obtained through outside associa- 
tions,, Foy^ 'example, future* employers ha^^e an opportunity to evaluate individuals 
that they may wish to emp.loy- upon ''graduation. *0f course, the converse is true, 
a student has the opportunity ^t^ evaluate a possible future employer; or at least 
to become familiar with >the different organizations and types pf jobs available; 
i.e., do I want to work with a smal] company doing a number of different jobs or. 
with a company that special izes .in a 'particular earth science, etc. ' Anothen 
^aspect of OJT is that it tends to make academic course work much more me'^ningful 
to the student and. can greatly improve his or her attitude towards carefiil la'b- • 
oratory and field-work. ^ - . . , • 

^ There are a numbfer of Ways that ^students gain OJT experience. . Some students? 
are only exposed to one phase, while others may have a chance to try several. 
Thi^s auxiliary program now includes^ such opporturyities as: 

1. ^ Doing field sampling with private 'companies. 

2. Participating irv'-cruises wi-th governmental agencies (NOAA,,- US6S,- Dept. 
of Fisheries ). . • ■ / ■ i ' ■ 

3. J^ssisting graduate students in data collection and analysis. 

4. Participating in cru'ises with the University of Washington. ' * 

. ^ 5. • Design and construction of field or laboratory equipment for academic 
institutes.. , , - 

6. Assist in baseline studies of P'uget Sound being carried oyt by S.C.C, 
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The length of time each student is involved with any particular OJT activity 
can vary from days to months. ' Also/ tnonetary gains bythe student »for a project » 
vary and in many instances no salary, is .given. ,. Fortunately, eveiv though uncomf 
^ pensated, students realize the importance of the experience arid contacts; and, 

■ thus far, we<have been.atle t;o provjde individuals for all outside requests, 

\ This -past year^ we have- Expended our OJT progr&m so that we ourselves are 
hiring the students, this has* come about as a result of a paper we presented at 

• the\orthwest Estuary Conference at Oregorv State University. The' data. was from 
work done by the, students in the graduating oceanography technology class from 
this^ast year. The paper stimulated interest in several agencies with recjard 
to our progra|fi, and these agencies 'have now contracted with us to provide them 
with ecological data "Vrom certain areas of Puget Sound, These contracts have 
provided jobs for a number, of our students, added money to our budget for new 
equipment and created increased ^enthusiasm within the program. _ • 

Although we TeeV'that bur program is devel op-ing-qtrite ^eVV an'd'^^ definite ~ 

•strong points, we are aware of, weaknesses or at least know of areas .that we 
anticipate changing or modifying.^ Some ideas being considered' are': ^ providing 
a tTass that integrates photography, illustration or graphics and technical ' 
report writing; adding an additional course in caTibra£ion, maihtenince^ and 
repair of scientific instrumentation; increasing the relationship of concepts 
provided in. the scienceand math courses; provide additional time for students to 

" become involved in projects at school or at ^e^st combine projects with training, 
in the technical, classes; and reorganising the'order in which some of the courses 

■ are taken so that students -are better prepared for a particular course.^ Of course 
the constraints on a two-year program limit addition of new material to a finite 

•number of courses without giving up other ones, and decisions regarding what to 
give up in ordefr to make additions-- are extremely difficult. I would' like to con- 
cVude by providing 'yod with some infor/natioh on placerrient of our students since 
that seems to be a logical^ wa^" to evaluate a parti qui ar program's success. 

From 1967 to 1974,. the number of students graduating has increased *from 6 to 
24 (Table 3)". Of those graduating, we have averaged a job placement of 85% in . 

.'marine science related fields.. The remaining 155^ is accounted for by students . 
who are either employed jn ^other fields, tr^nsferre'd to four-year colleges or 
whom we have no trace of. The latter group accounts for less .then ^%. So essen- 
tially, we have been able to place all of our 'graduating classes, wi\|:h the ma^'or- 
ity of these jobs being marine oriented. ' ' 



198 



192 



TABLE 3 
STUDENT EMPLOYMENT RECORD 



YEAR 


NUMBER 
" OF ' 
GRADS. 


. NUMBER 

IN MARINE 
TFTHNICAL 
. JOBS 




NUMBER 
TRANSFERRING 
TO A 4-YR.' 
COLLEGE 


OTHER 

OCCUPATION 


NO' 
TRACE 


67-68 


.6 


6 : 


' J** 


(2 later) 






68-69 


^12* • 


_ 10 


1 


1 






69-70 


13 


11 




1 


* - . 


1 ^ 


•70-71 


8 


7 , 




1 






71-72 


/ 12 


•■ .10. • " 








.1 . 


.7^7^ 


20 


13 


0 


1 . 


2 ■ ■ ' 
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STATUS OF GRADUATE S 1973-1974 . % " ^ 
— \ ■ . J • 

Number of graduates ; : 22 ^ "* 

Number employed^. .'. 18 - ■ . 

Number transferring for further education 2 ' 

'Whereabouts unknown .: : Q . is Work Related 

1974 Graduates Where Employed and Position Held . To Training 

i* - . ' ■ ' ■ ' 

Jim Askew , ' ' . . , . 

Gfeorge Burqhardt v.- N^FS, Ma);^ine Bio Tech - 3 mo. , presently * ' Yes 

^ , in Navy Diving School in San Diego • ' 
.Jim-Bragg ' \ Transferring for further. edtJCation - Huxley* Yes 
Jim Cleveland NOAA - Survey Technician Yes 

"Theresa Cole EPA - Lab Technician ^ . , Yes 

Glen Dodge ' METRO --Water/qual ity and field tech ' Yes 

Gerry Dputhitt ■ Water qual ity- consul ting, firm in Hawaii Yes 
George White Wash. Earthquake Adv. Council, Research ^ ■■' 

tech and administrative as,sistarit< , 
Harry Haslam METRO/Kramer, Chin, Mayo Water i)ual ity tech. Yes 

Larry Iverspn AfL - Marine science Tech/transferring to '^Yes.^ 

Huxley . ' ' " 

Tim Johnson ' ARCO/Hanfbrd, 'RicKland. - Science Tech Yes 

Steve Kellog ^ NOAA - Survey tech , Yes " 

Frank. Klobertanz ' ' ' }^ ' v 

Charles Langstaff Skipper fishing boat, Alaska Yes 
Pat McGettigan John.G. Shedd Aquarium, Chicago - Marine 

Bio Tech / . <, 

Tom Mcintosh Dames & -Moore, Seattle, Earth Sciences Tech Yes 

Bob McKee Equipment repair -and sales , Seattle Skin- 

Div.. Sup. - Yes 

Jim Mount ARCO/Han'ford, Richland - Science Tech . ' Yes 

Bill Shearer NOAA, 3 mo. Survey tech, now at Ftaw Research 

' in Renton as Marine Science Tech ""n^ Yes 

Claude Sterling Converse Davis Co. - Earth Sciences and. 

" , lab tech • , " Yes 

Jack Thurman ARCO/Hanford , Richland - Science Tech" Yes. 

Gary Wilton DefJt. of the Environment, B.C. - Marine 

' . Bio Tech Yes 
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ynrflTThNAI TRATNlMfi OF WATER AND WASTEWATER 



UTILITIES PERSONNEL IN WASHINGTON 
Donald E. Proctor . 



Most people today have some degree of familiarity with Dr. Christiaan • 
Barnard.' He became world famous for. a heart transplant operation on December>a, 
1967, that prolonged the life of one Louis Washkan sky for l-B-dhys-, Admj.ttedly, 
the justifiable recTognition was for the technique rather -than just for 18 days/ 

of .life. • 

rfdw many of you people know the very, noteworthy accomplishment.s of Larry 
Wallin— or of Tim Bushey? Both have beqn contributing to the.prolongation of . 
many lives. Not for 18 days, but for yearsl Neither ha's been yuest. of honor 
^it a ticker tape parade or had his picture on the cover of a national .m'agazine. 
Larry operates the^ewer .System and the Wastewater Treatment Plant down in 
Ilwaco, Washington. He can't possibly know whether there is a typhoid carrier 
in. town or not^ bot he presumes there migHt begone on any given day.. He works'' 
-to the limit of 'his ability to see thai potential disease organisms 'are not ^ 
washed up pn the beach or'clinging to the tip of a monofilament Upe that some 
angler bites' off with his teeth. - " \ 

Tiiji^Biisher is engaged in taking water from the Skagit River and converting 
>it into 'safe drinking water for the city of Anacortes. - When people go to the 
,^tap at the' kit^chen sink fvr a drink, they don't pause^to wonder whether or not 
Tim has done his work properly. In. truth, most of them have never heard of 
Tim. Many don't pven know .the source 'of their drinking wat6r. 

■ A popular advertisement^in magazines and on billboards, has the message. 
."•You've come a long way. .baby!" Jhe same could be said about the utilities 
responsible for obtaining.. treating and distributing our cofrenunity water sup- 
plies- and for the collection, treatment ani disposal of the wastewater from 
* those communities. The message needs to be lengthened, however, to read, 
"You've* come a long way^ baby-but baby, you still have 'a long way to go!" , ^ 



• Donald E -Proctor is Washington State Coordinator for Water and Wastewater 
System Operator Training, Green River Community College. .Auburn. He-has taught 
civil engineering at Washington State and Purdue Universities. 
* ' ■ 
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.'At about the beginninci- of this century, a new-born chil d. had, an average li\fe 

expectancy of about 45 years. Sinc§ then we have d*eveloped many new ways to 

shorten life spans. We now have high speed automobi tes and more, leisure time in 

which to cliaseMeath down the freeway'. We now make 'it possible for thousands orf 

skiers, to slam into trees and each other on any winter weekend. We fiave^ created 

'easy access tg bridged and tall buildings for anyone ciJntemp'lating suicidq. We ^ 

have an efficient, though illegal, distribution system for drugs that convince 

people that they can fly from one building to another. In spite of so many new 

ways to die, at feas^t^O years have been added to the life expectancy , of .an in- 

* . - . • » 

fant during the last 70 years. More than just a small portion of this extension 

of life expectancy can be credited to improved water supplies and' wastewater 

treatment. We no longer accept numerous- annual Outbrea.ks of typhoid as "norm'al-- 

to be expected". Cholera no longer causes 8600. deaths in one year among 640,000 

people, as it once did in Hamburg, ^Pennsylvania. A visitor to a world's fair, 

such as EXPO '74, need not take a^gutful of amoebic dysentery home as a souvenir 

as did at least 1400^ individuals Returning from Chicago in 1933. . (Ninety-eight 

known deaths resulted, also.) * ^ 

The part that the water and. wastewater industries have played in this'^exten- . 
sion of life .expectancy ^has not been easy or cheap/ Vast sums of money and mate- 
rials have been invested in facilities. Sophisticated treatment processes-and 
, elaborate control systems have been financed, designed, and constructed to provide 
safe water— to-citfest towns, resorts and even 'some rural areas. Water distribu- 
•tion systems cons is ting 'of pipes, valves, meters, fire hydrants and other appur- 
tenances now extend out into areas that were cornfields, deserts or. forests only 
a decade ago. Both storm drains and sanitary sewers collect great f-lo^s of 
wastev/at^r frorfi arqas that were formerly characterized by swamps and pit privies. 
Most of that sanitary sewage and some of tha.t storm water is now subjected to 
-some degree of purification or treatment before entering our rivers;, Ickes, mar- 
ine waters or underground aquifers. Liquid • industrial wastes are now treated to 
remove or reduce many contaminants that were unknown to man only a few years ago. 

One point of information about our past accomplishments and future neede% 
accomplishments must be stressed.- The wi'llingness of people to. provide the capi- 
tTMor-^^jthese facilities, the capability of our eagineers to design these facili- 
ties, and the competence of our construction industries to build these faailities 
would not,, by themsel\/es, have 'resulted iji any significant benefit to either man-' 
kind or nature. . The benefits . accrue to society only when the facility systems 
. are staffed by operations, maintenance and management personnel . 

The worl^ of Larry Wallin, Tim Bushey and hundreds of other utility employees ■ 
of the water and wastewater utilities involves both decisions and subsequent 
..actionsj* based' upon those decisions. An improper decision can be worse than 
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non-productive-it can 'be th.e cause, of a major public health hazard. A bad de- 
cision can also result in « significant inconvenience to many people, a signifi- 
cant deterioration of environmental , quality, an^nnecessary level of operating 
expense,.. or even the catastrophic loss of 'the putl»i.cly-owned facilities. 

The day-to-day (iecisions involve elements of mathematics, chemfstry, physics, 
. hydraulics, biology, economics,' sociology, psychology, personnel management, pub- 
lic relations, safety and common sense. It is not enough that the personnel be 
V constantly alerf to any of many possible malfunctions' of units, processes or sys-. 

terns. They must also be abl6 to recognize suclynal functions, plan a proper set 
: of corrective steps and. then execut^ those j^?ans. < \ . ■ . , 

It is simply absurd to assWe'^thatlfust anyone is' qualified to operate, main- 
tain or manage the highly special ized 'and sophisticated water supply and waste- 
water control systems ot today or' the more sophisticated systems . of tomorrow. 
Written, cookbook-style instructions may almost adequately guide a water treat- 
ment plant operator through a shift of normal operation. Such programmed-robot 
capabilities cannot provide for the recognition of all abnormal conditions, 
though. The untrained individual can hardly be expected to plan and"'exe?:ute the 
proper corrective steps when a malfunction occurs. . 

Assuming that we do recognize\^the critical need for our utility staffs to be 
highly skilled in regard to their vocational duties, we come now to the major" 
issue: How can-scciety be assured, that operation,. maintenance and management, 
function? are assigned to properly qualified people? 

Several d'ifferent efforts or programs in the state of Wa^h 
toward the objective of improved personnel skills and quali file 
of these programs is capable of somewhat Independent operatioh and direction 
toward individual goals, they are quite compatible. Each program reinforces^ the 

. - ' ■ \ / \ \ 

others. , . * . \ ' " ' 

- • Two personnel .certification programs* are now operational arid a third is under 
• development. A Wastewater Treatment .Plant Operators Board of Certification, act- ,^ 
' ing for the Washington Department of Ecology, is empowered to rkeive and review 
•applications, ri^yiew' the education antl /experience of appl i cants ,\^condUct written 
, examinations and direct the issuance of certificates attesting to the competency 
'of wastewater treatment plant operators. The Board also grades the size and com- ' 
plexity of treatment plants. The individual in day-to-day respons\ible charge of • 
. each wastewater, treatment plant is required by law to holc[ a vhlid\operator's 
certificate of ^Vated grade equaT to or higher than the treatiijent pUnt grade. . 
All other JDperat'ing personnel are encouraged to seek "their highest attainable- 
^ grade of certification on a voluntary basis. ^ . ; , / 

A s.omewhat similar pragram provides for the certification of bothVwater works 
and water works . personnel This Water V^orks Certification program is currently., ' 



hington are directed 
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not a mandate of Taw but is expected to become >so during the next legislative 
session/ ^ " ' ■ 

A' third, voluntary certification program. is now being developed to assess and 
recognize the skills and competencies of people engaged in the operation and> ^. 
maintenance of sanitary and^ storm r^dter collection facilities. „ 

'The above three certification programs are specifically operated wi^thin and . 
for the state of. Washington. The rules, regulations and policies are quite 
similiir to those recommended nationally by the Association of Boards of Certifi- 
cation, though, so reciprocity with certification prjgrams in other states may, 

*be develQped. * • . • • . 

It is not enough to simply spe'cify the skills >and capabilities that personnel 
in various positions must possess. Such certification does not assure the avail- 
ability of a sufficient number of adequately skplled people.' Two ongoing voca- 
tional training efforts are' directed toward the development of an adequate number 
of adequately skilled personnel. ■ • ^ 

•One of these vocational training programs is primarily intended to pro'vide 
opportunities for currently employed wat^r and/or wastewater utility personnel 
to upgrade their present skills and ccipabilities. Such training opportunities . 
may be. in the form' of evening cot|t1nuing education courses within commuting dis^- 
tance of their present homes arid' jobs. Special short courses,, seminars or cor- ^ 
res pondence. courses are also offered to assist in this ski 11 -upgrade program^. 
The majority "of such curren'tly emp^loyed people s1|Tiply could hot afford to leave 

'their work to participate in an expended full-time vocational program. Neither 

. could ^thei'r employing utility opeif»ate successfully during,' the prolonged absence 
of • the employee.* ;Most of the skill^upgrade trailing l^pportuni'^ies ar& in the 
form of .three-hour sessions, orTe night per week", for afi eleven j^to thirteen week 
period. Such courses may.be offered by one of the 23 community colleges,, by a ■ 
stat%''vocational-techn1ca'' school, by a private training institlite, or even by a 
specific utility.* Such courses provide specif ic vocational-^iechnical knowledge- 
and understanding to^supplement the very valuable experience gained through their 
current and past employment i.n^the vot^ation. . - 

The- secon% training effort is" a full or part time preparatory traj^ning pro- 
gram , at ..Green River Community Coll e^ This vocational prog ran? specifically 
prepares -new people to enter the vocation. They have an opportunity to gain a 
firm understanding of the mathematical, cheinlcal, physical and bibloglcal prin- 

•ciples that- apply to theirj future vocation "and further to- thoroughly understand 
the treatment and maintenance processes and procedures. . ActuaT experience 1s^ 
limited to. summer* employment, but their training will contribute to v.iry rapid 
development of operational skills and expertise wHen they enter the vocatipn.as 
full time, eqiployees of utilities. \ , 
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Both training 'programs-'-skin upgrade and preparatory-are being developed 
with certain goals and criteria in mind: 'j . • ' 

1. The areas'of needed'skill development involve more than just 
A . »' "how to do it" techniques. Wastewater treatment plant opera- 
tors do nee4 to know how to determine"* proper chl or inator feed 
. rate settings and how to set that rate on a specific chlori- 
• ^ator. fThey should also understand the necessity for latent. - 
heat of evaporation to convert *1 iquid chlorine in a cylinder 
to ch/orine gas at the chlorinator* In short, skill develop- 
ment/involves |knowing both "how to" and "why". The "how to" 
" skills may be [adequate for routine operation when all circum- 
stances are nojrmal . The "why" knowledge is vitally .important - 
to the deterniihatiQn of proper corrective action when circum^ 
tances are not rjormal. * 
. '2.,. Jhe successful operation of the 'over^JJ^sys-^em of processes 

an^ facilities involves more than the application of teahni- . 
c.yi knowledge. A successful s.afety program* in\^l ves both • 
k/iowledge about the impact strength of .hard hats'and about , 
the behavior characteristics of a person who may have jU^t 
" attended- his m9l:her*s/fyneral . Training opportunities must 
provide for some understanding of psychology as well acS wat^r 
quality'analysis techniques. Untlerstaftding the organization 
\ of municipal .afid state goveVnmental structiire^m^y sometimes 
t • be aS'.impprtant as knowing how, to inspect and test a back-flow^ 
'prevention device. Verbal and written communitjation skills 
contribute to. the- success of public relations and to the sue- • 
cdssful negotiation of a renewficl waste discharge permit. Maih- 
taiaing chem-icaT .and^ spaVe parts inventory records is' almost 
as necessary as being' able to compute chemical dosages .Or to • . 
install a'^new shaft seal on a centrifugal pump. In- short, the 
' ski'Jl upgrade and p^reparatory., programs mu&t include a balance 
of vocational water aft'd wastewater technology courses and, 
other* general development courses. . ' ^ . 

3': 'The time available for 'trafni'ng or skill development ^is limited. 
Whether , an' individual is Involved In the part tiiHe evening 
' . course 5kili upgrade training effort or the full time prepara- 
tory training program, we should nQt, expect him or her to -ex- 
pend much time or study^ effort on material that is not voca- ' 
tionally "relevant. At the same time, we cannot demand or ex- 
pect that every institution will offer a specializea course,. 

ft • . . ■ o 
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in" "vocation\1 psychology for the\ati^ meter. -feaders". ' The / 
educational sfector must "strive to respondTfo^tis ^relevant voca- 
tional training' needs of the water and wastewater petsonnel , but. 
the utilities personnelmust also adjust to the economic and 
personnel limitations of the /educational . institutiorl's . r|ot every 
chemistry instructor wiT^l have ^had experience in the latest ^ 
^ methods for deteVmining volatile acids concentrations in digested 
. sludge--nor will every operator be anxious to learn about the 
chemistry of "zinc smelting: Both must bej/illing to adjust to 
the needs and interests of the*other. , . • 

Let me summarize a bit. First, I -realize that I haye* presented very little^ 
in the way of specific details ajjout the curriculum of two-year col leges, in the. 
area of environmental education. My specific interests are.-'tn^ the area of voca- 
tional training opportunities related to' the water supply and wastewater utili- 
ties. Society must be. assureci .that competent peopl^^^re- avail abl e to operate, 
maintain and manage the$e utilities if v(e ane to^yprotect our health, preserve 
our environiBent and maintain economic reason. /'^ ■ , 

The numerical adequacy and competency^/ utiljty personnel ^js dependent^ upon 
*the adequacy and applicability of both vocational and related 'tra.ining oppor- 
/tunities.' These of^rtuni tie's must "be .within- r^adh of those individuals now/em- 
Pyloyed within the utilities and other individual S4ei^2gp^ing for such' employment. 
The training must be delivered in a system that recognizes the time limitations 
of people who have a vocational mission in life. ' . . .. 

"I would like to stress one additional point tha't relate^ quite directly to 
the adequacy of th'e supply of skilled personnel for the water and wastewater 
utilities. . It is only rjndirectly irelated to the need for training opportuni- 
ties. ^ We' do not advance the quality of our water suppliers or improve the qual- 
ity of our environment simply. by training well-qualijfied .personnel dr by build- 
ing environmental facilitie;s'. The 'skilled peopl^must be hired and retained ' 
before training costs return any ben'effts to society. If a skilled operator, • 
maintainer or*nianager is not adequa'tely rewarded, he will r\otice an econom~j 
incentive to become a used car salesman or a 'dragline operator for a construe-^ 
tion firm. We should not expect his defdication to pubtic service "to be. hi ^ only 
motive for protecting our health and environmentv We must^^^ippreciate his -contri 
bution toward our desires^ and -^express some of that appFecf^tion in the numbers 
on .his^pay check. , • ' . 
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■ DISCUSSION ^ 

\ s : ■ ■ ■ ^' ' : 

Question : I have a question for Dr. Proctor. Especially in your first t^pe 
of courses, the up-g_rading courses, I'm assuming [that probably the utilities are 
paying their people to take these evening courses. . 

Proctor : I wish that were true. 

Question : It's not?* It would seem ideal to includ'e in their up-grade efforts 
people who have been working in Wastewater five or ten years, to instill in. these 
people a sense of worth of .the environmental aspects. Many of \these people. re- 
ceived their training and education when "environment" wasn't even k vocabulary 
word. Are attempts being^ma'de in this? Do you ,ha\Ae a way of coordinating the 
programs in Spokane compared to programs in' Seattle and Wenatchee and Yakinia,' 
wherever they are? 

Proctor : There is some amount of coordination in thls^effort. But I Would 
back up and say probably there is no group of people in this United States that 
needs it. less than they do. They may not have a complete understanding of all Of 
the various ramifications of any particular environmental issue, but they certain- 
ly have cin appreciation of it. I wouldn't sell the people short on how conc^rned^- 
they are about £he environment. I find very few wa'ter plant operators or sewage 
plant operators who aren'*t willing to devote an extra seven hours" on Saturday 
afterrioon and evening just on plant beautifi cation alone because- they appreciate' 



that. The problem is that they won't get one. red cent, and they'd probably have 
to- buy/d4«rTlow^r^ut of their o^n pocket. ^ ' o 

Question : So you feel that you're working already with an Environmentally 
conscious group? '\ 

Proctor : Very environmentally conscious group. 

Question :'. Both of you have an qmphasis on job placement. You^re training 
people for a particular v|ocation and I noticed especially with Professor Sylwester; 

- ' ' . '. .. \ ' ' - ■ ' . 

Rosemary Richardson, of Bellevue Community College, was- the moderator for . 
Session 8. ^ • 

>% ,' . ■ .. . 
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you spend a lot of time In pVacing these people. Are you given released time 

through your school or do. you have to do this on your own time?" Maybe now you 

have good sources, but in the past you had to spend quite a bit of time estab- 
lishing these sources. ^ 

. Syl wester ; There's no released time yet. We're trying to work toward that. 
I feel better about my job when I can get students placed or on-the-job training 
aspects incorporated .in the program. They certainly feel a lot better when they 
are involved in this.' 

V The hardest thing* I haveyfound is that y^u have to train industry about what 
tecKnicians are. In the pajt, particularly in the science field (not so-much 
with welders or dental technicians, somehow they are more accepted), industry 
hasn't known. what they are or how to use them. So we have to go out and convince 
people' that these- people are highly qualified to do a particular Job. It's really 
tough. I wrote a nice Tetter to the U.S. GeologicaT Survey in California about 
hiring some of the students or trying them on summer jobs, and one corries back, that 
saj^s, "You Tiave a very fine program but we hire people who h^ve four'^year degrees 
in geology." On the last trip'to, the Arctic they did take six students, an^d they 
were— t0-tt^l-J~y-ama^ed^--44-^nv-i need them. It's the same with' private iridus iry. 
It's a real, Madison Avenue approach. You've got to really convince these people. 
Jou'haVe to get your foot in the door. But you have to give them good stuff. 
Once you lose your credibility, I can tell you, you are all through. - 

Proctor : .1. completely agree with the credibi'Tity and the selling too. I said 
thenfi was no past history in water and'wastfewater training In Washington, but 
'there was. In 1970 there were funded programs under the Manpower development 
Training Act, two- programs'^ Each had approximately 20 students in it,* limited 
strictly to wastewater and strictly to treatment plant operation. Each program 
graduated approximately 20 students in the second week of June of 1970. They met 
with a list of municipalities, sewer districts, water districts that had never 
befo^re hired a trained individual. If there is any time of year that is bad as 
far. as finding something left in .a city's budget, it's the month, of June. They 
> probably wil 1 * not have an approved budget. that they can Work with until the last 
of A.\igusc. So with no history of someone trained for that job ever havingibeen 
hired, we dumped 40 of them, on the job market in June. 

There were some additional strikes against the prqgram. 1 think it was doomed 
to failure. One of the conditions under the Manpower Development Training Act was 
that 60 percent of the people enrolled in the program had to be in the hard core 
unemployable ranks. . They had to be of a minority race, physically disabled, .men- 
tally disabled; vbeyond the age 47, tinder ag:e l6 andL I can't remeifi'ber' what the 
other category was. \ There* probably was someone in this group of 40 people who 



was inentally def,icient. Now, weV*e not going to embarrass anybody by saying it's 
Joe there who's mentally deficient, look at the city that iT^f^l:*^-t| hiring one of 
tnem. We might hire the man who's mentally deficient, and if he falls in the fii:^ * 
ing ground, we're negligent. No thanks, we won't touch one of them^ And out of 
that 40, six got jobs. ^ " . i 

• The biggest single obstacle to overcome. in getting this program started is, 
I'Vou've done it once before and it failed." And we did do it once before and it ^ 
[failed.. I^wasn't inyolved in doing it, but I would have probably done it the 
same way because they did it. the. way they had to do it. That was the only way they 
could get the thing funded. Neither inst'itution knew the other was doing it until 
jthey were on a collision course in the second week- of June when they finished. ^ I 
I don't know how many other things you could have thought up to assure that it wasn't 
f going to work, but it si^re didn't. I'd like to_cite better history* but . I can't. 

j Question.: Three small money ques-tions for Dick SylweSter. Do you take out-of- 
( state students in your program and if soV what do they pay? 

■ ■ ■ •- * 

Sylv/ester : Out-of-state tuition, I think, i$^ about $150 a quarter. Yes, we do. 

■ ' *• ' 

Question : Number two: Does -y^qur institution finance a],l of yo'^ field work' 
and transportation? Do the students have , to pay? 



Syl wester : The institution pays for all of it, and w^'re getting additional - 
funding now because we are .^going out and doing private contracts. \ i 

% ■ . ■ . ' 

. jQuestion : Number threef The peop.Te^ that you place **in positions, are they be- 
ing paid roughly the equivalent of other people iybo come\out with two-year diplomas 
• from community colleges? ^ .. r ? ' ^ " r 

Syl wester : I?-tend to think that they're getting more. I thirrk they are get- 
ting an average salary starting at about $750. I have, a couple of students v^ho 
are making over $1,000 a^month. ^^^^^^ rfeally, good. One fellow started at $50(1 
a month, a 32-year-old guy, and he was- a meatcutter making pretty good money, and^ 
it was pretty hard. So we had a, little bet.^ I knew he was good, arid I just told 
him to stick it out. So 1 bet him half gallon of Scotch, and he came over two 
months laten. and- he had gotten a $2,000 raise. And I got a half gallon of Scotch. 

Q uestion : 1 have, .a question, for both 5peaJ<ers . Speaking of the job market, 
what's the market for one with ambition who graduates from one of^your programs? , 
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Svlwester ; Vve never tried to look at the market to try to' guess what it's 
« going to be. Students will ask us about i^ances of .employment in two and a half 
' years and I tell them,."! c^an't honestly tell you." All I can say is^ look at 
records for these ptfst five years and' look at the increasing employment, and we 
also have an Increasing number of students, and say we can extrapolate from there. 
It's worked out well-.^ I think that what's happening is even in the job market 
itself, there may not be new positions added/^It's that more people are realizing . 
• the- uniqueness of good technicians, and they are finding out how to use them. . . 

Proctor : There are roughly 850 certified wastewater treatment plant opera- 
tors in the state of Washington alone now. There are around 930 certified water 
works personnel in the state, and I knt)w that that's somewhere between a third 
and a half of.th^ total, f would. Ti^e to think that 20 years from now, most of 
'the positions will have bpen filled bypeople trained when they went to work. 
That has no application to today's situation. TKere are many people "qperating 
wastewater tr-eatm^t plants, on a sixth grade education. I would no^^a'^Vee that-^; 
those people are fncapabl^ o\l earning: They 'have never had t'k opportunity, and,- 
it is time to do something about it, and -We're trying. 

Question : 'Do you see any increased demand for this type^pf perlon? In other 
WQrds, maybe, other communityVol leges could train people a&'scienc^ technicians, ■ 
but-direct their efforts awayVrom the oceanographic approach or your marine 
^^^^pp^ach. sDo you see any demana^for. [jeople in other are^s? • • 

Sylwester! Yes'.-^ One example would be civil engineering technology. -I thirilc" 
there's reaMy a need, there. But I^don't think the effort has been mkle to' f -fTi'd -.^ 
out what p9sitions* there aref and get peopl&'^n .them. In ^other ea^rth sciences It 
fs the same way, geology or geophysics or whatever. 



y 



' Question : Your initial setuR was funded by Sea Grant. What advice would you 
give to a communi-ty college that wanted to set up, .one of these programs, for a 
general science technician, or as you say a civil engineering technician,, .when the 
community :|ioi lege doesn't" have a spare budget? ^ . 



ime 



Svlwester : I was fortunate^ because I Worked in the\industry for a long tin 
and know how to get. money or kriow people- who are out* there.. You have to get peo« 
* pie who are^gbing to spend a lot of time, over eight hours^a day, to 'go out and 
find them, with the^motivatlon and professional attitude to-make it work. There's 
no other way. ' The money's hard, to get. , ' . 
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Richards on! I think we ^ee this in all program developments, which might be 
a good lead-in to ihe time we have remaining to talk about* how the two-year 
schools can develop programs In general .studies in environmental 'education-, as. 
well. as the technical training programs that you two have just discussed. Some 
of us are interested in this, per*haps in promo1:ing the environmental ethic. I 
think 'we're All here because we are. seekiVig some kind of advice, assistance on 
how these programs can be set up, if that^s the direction to go. I know there . 
are some pepple here who are working on this .and caji give us ,some advice. ^ • 

Comment : On gdner^ education of the future public of the United States .or 
of the world? Not that they're going to applv it vocationally, it's just thaj: we 
need a better informed citizenry-- this kind of\thing? 



can work on these. kinds of pro- 
:echnical programs, but wouldn't 



Richardson : ""Yes, how our two-year colleges 
grams. Your advice has. been specific about the 

it apply as well to general studies? In other wirds, the kinds of successes 
you've had, yqur. input and even your failures, can we not^ use this advice as well? 
Perhaps we' re not training a specific techn"ician for a specific job. How can our ' 
schools work just to create the Environmental ethic? J\]is is part of the reason 
for this symposium. . . * V 

Answer : .Absolutely. • * . ' 

Question : If our. educators were set up to teach .English from an environmental 
ethic, to teach history from the environmental view. .geography would be a fan- 
"tastic example. How -can we go back to our respectiye institutions from this sym- 
positmi with some advice on how we can improve the .s.ituaftion at our schools? 

\ Answer : This is one suggestion. Take off yc^i/r shoe and bang it. on the-table 
until you get it. Someone else is yelling louder/ than you are. When you yell 
louder ttian he does, you'll get something; So, i n *the first place, I . think you ■ 
have to,^be-a boat rockesr. You ma/" even sink the boat a couple. of times, but find 
a new one and keep rocking. I don't think than we ^shojuld wait for somebody to . 
give it to hjs . You have to go out and gei it./ \ 

Comment : It^s difficult to teach something that you don't knov; anything about. 
So people who have been in the education process for. 20 or 25 years j 'something 
like that, may not relate their subject matter to the environment per se. . They 
see the .environmental issues* but they don't b.ridge the gap. So maybe-some 
refresher seminars or some guest speakers or something like that, perhaps people 
from this symposium could give talks on various subjects, maybe they -could visit ^ 
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the campus arid give a two-hour seminar to try to bridge some of these gaps. 



' *■ Svlwester : I would. suggest as a source any one of these students about ready^ 
to graduate. Pay Jiis transportation and Til bet he'll do it. 

\ ' . 
• Comment : One of the things the Institute for Environmental Studies is propos- 
ing for winter quarter is a three or four day workshop for superintendents and 
school board members of the public school system, not. at the college level at all, 
but at the elementary aRd high school level.. The feeling was that it's going to 
be very difficult to set up some kind of curriculum if the superintendent of the 
school board doesn't buy it. And he might be willing to buy it if he is shown 
reasons for it, and W^'re trying to cover the theory of growth and quality of life, 
as well as environment. 

Comment : Well, ^if you can sell, him— when he beats on the table with his shoe, 
people listen, the schoorsupenintendent beats better than the rest of us, 

/ Comment : T^iere's also^ a do^e relationship to the community, when you start 
>eaching the local schools*.. ^ 

%iswer: Following along these lines, each of us could go back to our respec- 
tive •s'ImIs . and set up an evening seminar series, a weekend seminar series de- 
■ signed sp^.ciflcal ly for our'-f acuity on our campus, perhaps as reference points on 
how ■ they nilght bring environmental awareness into fheir courses. 
' , . ■ 

Comment : Hpst' of us are educated in a: specific area, and J think that many of 
us 'have been afrlid-in'my case, to s.tep.into the humanities--to pretend to sug^ 
gest to them that you might change your course. Who am 1 from science to say ta 
you in English,' you ought to teach this? I think we've'perhaps been-afraid to 
get a big heavy boot and stomp It on the table. ' ^ 

Question : Why do you insist^on it being'fchange? This is an- interjectio^n 
:/intD-what they are already teaching. 'People think, if I. change, it means t won't 
have a class to teach, "well, that's a Iol of baloney. I can take a course in 
quality of literature and 'l can interject it in there, expand it. Maybe I have 
five areas to cover in a semester. Stick a^ sixth, one in there. You're not chang- 
ing anything, yoi|'re just adding to it. , ' 

Comtr,ent : DonU you think that there's -a' lot of this going on anyway? .Because 
we have people in Wonomics,.we have people in geology, we have people ^^n art, we 
have people in Eng\ish., physics, chemistry, biology, all pushing that environmental 
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angle, and we're beginning to work togetheif and coordinate ^ 

Comment : I also remember a phone call we had not very long ago, from, the eco- 
nomists at the University of Washington who refused to work with the civil engi- ■ 
.neers or people in atmospheric sciences, and ^they're just not going to have dny " - 
more meetings with them. And that was it. I loQ^ked back to the previous meet- 
ings to see what 'ki'nds*,of interpersonal relationship's -had developed, but at the 
university level people are so locked in sometimes 4) their disciplines,^nd they 
really do rer'use, even at a party, a social event.. ..^ 

Answer ; Maybe that's why we can get a community college to enter /in, there's 
more intercommunication between the groups at that level. 

_ / ^ ■ . ' ^ 

Comment : There's an awful 'lot of awareness that doesn't seem t/o take. I can 
recall in s'ome 11 years at Washington State University we had several student- 
generated meetings on things related to. the environment. It didfi't matter if. it 
was students or faculty or who it was, after the meeting they t/ailed their candy 
b^ar wrappers down the walk like everyone else. They took the same shortcut across 
the lawn that everyone else did.. I/thfnk we have a level of , Awareness, but 'it's 
not a constant . level of awareness^ that the things we do ev'ery minute of. the day . 
_ are part of. our environment. / / ' * 

For example, if the publ-ic didn't want -the aluminum tjirow-away jDop can, you ■* 
couldn't sell'- them. I don't^think we-need legislation, /I think we need a boycott 
at the cash register; but until you get people sold on nt, you can'-t get the boy- 
cott. I would imagine that the total advertising budget of one of the major pop 
companies is directed at gaining another'2 percent -o-f the market. And if they' 
-faced losing i their whole share of the. market, if people wouldn't buy it unless 
It was in a returnable bottle^ possibly they woul'c! turn around overnight, I'm not.' 
\ pretending to solve the solid waste problem, bu'fcscou can only sell. in the market-* 
place what the people are ready to buy. ; ^ 

■ ; . " ■ -• / . ' ' V ■ ■ ' ^ ^ ■ 

Comment : If we are already environmentally aware, as somebody else said, why 
aren't we doing this? Why are we so tolerant of legislative changes that say, - 
•"Let's not clean up car pollution for two/more years." Or, /'Let's rescind our air 
.'quality bill of 1970, because now. we have an overriding concern." Why are we so- 
prone to accept i t when someone says , /Environment can cost. . . . " /-^hich we've been 
told is really-less than one percent./. ."and that's why this plant Is being. shut 
down." And we as the collective put/lie accept that. I think that on one level, 
we are environmentally awa're. On another level, we are still not environmentally 
concerned. ^ 
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Question : What can we as educators do to promote being. concerned, to care? ' 

Answer : You have to give them a living example. We can speak of the starva- 
tion' in the other parts of the world, we can speak of, the ruination and the de- , 
foliation of landscape over in Asia. And it's not going to involve u^at all. . 
YOU need to show them pictures of the- Dakotas If it's not in their own back- 
yard, their stfamachs are still full. 

Question : Are we going to spend the afternoon wai'ling about why we as indi- 
viduals haven't solved all the problems? 'We've had some pretty .good presentations 
here about ho^v yo. train techniciatjs and can. in a small area, improve the envrron- 
. ment In Il'linois in the comiiig spring an' authorization will be given to all com- 
. munity colleges to establish an environmental resource fund which can be anything. 
• it can be nothing or it can be a'whole lot. depending on the individuals, the 

school and so forth. It may be startedwith released time of one faculty member. 
V but that can be the catalyst within the. school to improve the exposure of inter- 
•disciplinary environmental awarenessi^ It could be all sorts of potential programs 
'about working with the coiity. working with special training in relation, to the ^ 
geographical Ipcafion of the school. 

Question : Is this being state funded? 

• • Answer : It will be funded by the individual school and once again, they will 
be authorized td do, it. How;well it is funded depends on what the .individual ^ 
sohool will do. It's„up to you whether'you can promote it with your board, your 
administration, whether that, particular environmental subject is established, what 
^ou can generate among yourselves in terms of services, you render-to local public 
. ■ organizati>s or to^^^ industry, and so forth. It's not going to be just a ^rant ■ 
: - handed out. it won.'t be Utopia tomorrow. Lt will be just something to operate on - 
within existing resources. • 

Proctor : I ought to make a clarifying remark. 1 think, and One of warning. 
^ That is. 40 not "spread yourself too thin. .Don't attempt to _do^200 -percent-of what 
iou'can get done. Don't.let your ent>iusiasm for sol.v^g problems convince every- 
body you're going to have them solved .tomorrow. Because if you tell them you 
wifl. they'll expedt that ybu wil 1 ; and this is Where I'was very naive. All V . 
have to do is, call 23 conmunity colleges a-^nd I'll have courses all . ovir the state. 
• And six weeks later you're still trying to find out who to talk to, at such and - 
such a place. By Wat time .they expected 20 of those courses to be going. , 
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Question : Getting back to the programs, what about transfers? Do your stu-" 
dents transfer to a four-year program or do they stay pretty much with the pro- 
gram where they are? How do they feel orice they start to become successful? 

/ ■ ■ ■ ; ■ • 

*• Answer : Pro getting more and more students who are transferring. I'm getting 
ajsurprising number, of students who get a tech degree knowing they are going on, . 
which really surprises me. A Tot of credits are not accepted and-.that inakes it 
tough to cofjie in there, either after you've gone through the program or at the 
beginning, and say, "I'm going to get a technical degree"— say, 90 or 100 hours, 
knowing that only 15 of them are going to transfer. But a lot of them feel it's 
woVthwhiTe to have a background where they can do something when they're*going to 
school or during the summer; or it simply gives them a better understanding of 
what s coing on in the sciences; in this case, it's worthwhile to. do it. 

Now, what helps a lot, and it's kind of an ironic ^thing, one of the benefits " 
of the Vietnam War is' that we have a lot of "GI's with the GI Bin who can afford ' 
to do this kind of thing. In other words, spend a little bit longer in school 
than th^y. normally would, and .they have some way to support themselves. 

, Some schools are doing all they can to accept as many credits as they can., 
because they're in trouble. Western Washington State CoTTege is in trouble re- 
gardiiig the number of sttjdents. And so they're making it easier to -accept some 
other credits, for instance if a student had a Couple of garters in electronics 
and maybe physics, they might accept that as the required- twp-cH**rt6rs of physics 
they'd take there normaTTy. ' ' . ^ 

Question : I would Tike to ask, "have you done any work coordinating with the 
four-year, colleges in relation to this?*" What*are the results? 

^nswer^ : Very good. They're trying to thinkA about some of./these courses, for 
instance a chem technology series, which is a three quarter series. Most students 
thera arch required to take quantj'tafiye and^ qualitative analysis', and the college 
i«s wrlling to accept this for quantitative analysis, for instance. , ■ 

Question : What does-this do to the job market,, to people who ai^e looking for 
'the two-year graduates*, if they transfer? . ^ 

Answer: There aren't many transferring— in my case probably two or three out 
of 25, and I'TT probahTy have 30 this year. And. the job market's there. I guess 
the problem. is that some schools :^eeT that we're taking positions that would nor- 
many go to a four year graduate. That sometimes creates a- problem, particularly. 
when-jQur students are working with that university on a jo.b,*and they .feel , 



"This guy is going to finish with a two-year degree and take a position that one 
of our four-year Bachelor of Science people might get." And 1 .don't know how to 
answer that, except by just turning o.ut the best people that we ^an and ^ f some-, 
body wants to use them in place of your people.../. 

■ ■ coroent : I would answer that with, "Isn't that tough.'" ■ ^ 

• -Answer: Yes. but when you're relying on their^facili ties for training, you 
have to be a little more subtle. . . • 

Question : What would industry do if they needed these trained people and they 
-weren't available? Would they set up their own training prograb,? Hire people and 
then train them? _ ^ ' . j ' . 

Answer: Most of them haven't recognized the need for those people yet. But 
-When they/ recognize it. they'll have to do something to get them. You need some- 
-'thing likL seven to ten technicians to do supporting work for a good scientist, 
"and we've been turning them out the other way around-about seven scientists 

for every one good technician. We're in a transition period, and it's going to be 

very rugged. . 

. Proctor : Going back to the question of transferring, in the preparatory pro- 
•gram in water and wastewater technology at- Green River Community College, both 
water and wastewater courses add up to a total of 45 credits . of which only two 
carry a number, t^igh enough even to be considered for transfer credit.. I'm devot- 

■ ing rt,y efforts to putOng people in water and wastewater treatment plants, not to 
. encouraging them to use that as a steppingstone to somewhere else. If they want 

to step, like anyone else they can start at a four-year college andfgo. Ihave 
na objection to that. But' my purpose, my mission is to sfee that the water and 
wastewater utilities are adequately staffed to fill the needs of society. I m 

■ ..extremely selfish. I am not looking particularly kt the needs of the techmaans 
"I'm looking aF the needs of society for those'people. 
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ENVIRONMENTAL INTERDISCIPLINARY RE$EA R CH-~HOW CAN IT BE DONE? 
■ • John M. Neuhold ■ , 



•The substance of this presentation is based on personal experience in a vari- 
ety of managemeat positions for a variety of organizations from goveicnmental to 
a.cademia. It is characterized as preaching what is practiced. • 

A definition of "interdisciplinary research" is appropriate to start off the 
presentation. Comparing this term with, "multidisciplinary research" will be 
helpful in this regard.- Multidisciplinary research can be said, to require dif- 
, ferent. disciplines working independently of each other until a given level of. 
. achieveigent is reached, at which tlime synthesis may occur across the -individual 

----- -■■ ; ^ 

efforts. Manj^ fields of endeavor produce multi'disciplinary -products in the. form 
of knowledge. This quite often results from^the normal functioning of the system 
in the ab^s^ce of a purposefully conceived i nterdisci pi inar*y, approach; Sometimes; 
quite fortuitously, a sj'nthesizing geni lis. comes along and applies the necessary 
insight to fashion a hew Concept,' theory 'or law from relatively disjointed .indi- 
vidual efforts, perhaps producing the basis for another field of inquiry. 

Interdisciplinary research is "defined,, in contrast, as the same process, but 
greatly accelerated. Basically, we speed up the'prpcess' by pi-oviding tools, in-- 
eluding an environment which promotes rapid interdisciplinary communicatiort dur- 
ing all phases of the effort. A goal is first identified after which effective 
lines of comnuni cation are established^. ,^iven that an inter^disciplinary effort 
woul(J be expeditious in addressing a- problem, the different disciplines and indi- 
viduals to be i^nvolved in" solving the problem must be identified.; A procedure 
then is implemented which creates the kind of environm^ent which facilitates rapid, 
almost instahtanebus , commurfi cation across disciplines.' 

An interdisciplinary effont is generally algorithmic, whereas a multidis.ipl in- 
ary effort is essentially iterative in nature!* Irt the interdisciplinary effort, 
progress assessment goes on constantly, while .in the jnulti disciplinary effort tt 
does not occur until substantial effort has been placed into the -project. The 
interdisciplinary effort can. of ten foresee blind alleys or new directions and 
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make Immediate adjustmentb, while «:h\e multidisciplina^ry effort mijs.t await a syn- 
thesis of the results before, these; decisions can be itiade. Thi^s often means start- 
ingVall over ag^in.' Theoretically the .interdisciplinary effort, by virtue of con- 
stant communication, is sensitive to all input ti.(d can modify its function to 
efficiently .meet a given ^oal. 

Ideologically, ^n organization^is a system which fatilitates people worki ng 
together to accomplish a'given mission or task. There are several primary charac- 
'teristics inherent. to every^organization. Those can be identified as (1) a com- 
munication network which is not entirely independent of. either;, (2) an. authority 
or decision^making structure; • (3) a reward structure; and (4) a mission or a task, 
i.e. , a set of goals and^'ob^c-^cfives the organization tries to achieve. Above all, 
'an organization is made up of people, and this "people" component" is of paramount 
importance. A connon characteristic of thinking^administrators is a concern for 
the quality of his people, fhe well being of his -people, and the environment in 
which liis people work:. If people are willing to work together for a common set 
of goals, the work will get done. Care must be taken to optimize resource, alloca- 
tion --^^jch that excessive organizational or structural input does not detract from 
or prevent organizatioflalj^jnction. Maximum emphasis on organization as such will, 
defeat the functional purpose, of the system, which is to produce a product. 
'The size of the organization is' also Jmportant in this regard. Consider a 
, large .interdisciplinary^ program, on the order of 100 people, V.hen the entropy or 
the cost of maintaining a communication network becomes high relative to the 
total proipct in terms of dollars. This results in reduced output. The, system' 
produces less as entropy increases. . ' 

. - The converse is also true. That is, if you get a group that is so small, ' 
three or fofir pjeqple, .then the responsibility of communication falls on each *of 
the individuals. In other w.ords, each of the indivldua-ls has to carry a'-part of 
the administrative, lo^d, detracting from" direct project activity.- So a smalleV ; 
system also has high 'entropy Relative to the total amount of dol lars going into ■ 
that particular system.. 

rntuit;ively,^ ohe would expect an-optimum between, the very large and the very 
• sfeU int^rdisciplihary-^^ff^^^ '.In field ecology efforts, this tend? towar^ 10 
.or *12 people,' and' at our current level of buying power, something Qn the order of^ 
$400,000. to $500,000 pe-r ye^r; Ah organization of this size.can effect maximum " 
communicatib.h^ withVleast cost in terms .of maintaining an administrative structure, 
to accon)plish communication. This may vary from project to project, depending on 
the kinds of questions asked. < Generally, however, *it is easy to maintain a cdm- 
muni cation netwoi^k among 10 or 12 people as opposed to 100 people. And- the cost, 
relative to the total .dollar income, is relatively small . , 
' . Thfe International Biological Program' Biomes , which w6re of. the order of . 100 
people and $.1.5 to $2 million dollars' each, provide us with experience in large 
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(for ecology) i3rgani2^t1onSt# The problems' in maintaining a goocF cortimu)Ti cations 

system,. e^t least ihit|al\^, wej^ c^lmost'^ overburdening. ^ A lot of time w\nt into 

j'mplementing and maintaining a communications effort. Consequently the Output, 

especially during the first two or. three years of each project, wa^. low. .It was 

not until 'i^ndividuals within each group had become faiiiHiar with each other^, to 

the.^extent that they did not overtly have to ma^e the effort at comniunicat;idfi, 

that the productivity began to flow. It took about three years to learn hpw'to . 

• ' ' ' "* • 1 . \ 

comfilinicate effectively. \ » 

.The organization must acconiodate_J:b4S" communication need and can do so effi-\ 

ci.ent1y by. incorporating' Gomiiiuni cat ion pif^ocesses into one of its goal-oriented. 

objec'tives. Once th6 attention of the group is focused upon the goal, the Scope^ 

and mode of communication 'is* established. For example, ecologically oriented - 

programs with the objective of synthesizing a ^pdel (an ecosystem simulation) v ^ 

<k • '.'■*,( 

can use the model as ag, idea! vehicle for- focusing the attention of the group.. 
If the modeling effort is, made central to*the overall project, it becom'es an auto- 
mat1c tool to force oommuni cation. Coinmuni (Ration continues to be important for 
the duration of -the, project, and as people become familiar with each other over 
time, .communicatfo,|WjJpreases' and the organization functions as, a cohesive unit. 

The process of familiarization is perhaps worthwhile looking at in more 
detail . .^ An interdisciplinary group assembled to address a complex* question goes 
through a process not un-like that experienced by thb^e famili^'f with group dynam- 
ics in^short term sessions. A question or theme isM'dentif i^d. A convener calls 
people from salient .disciplines together to address the question. The behavior 
of such a group in 'session is initially characteristically . territorial (everyone- 

wants everyone else in' the group to learn of and accept' his'. competence). The ■ 

• ■ '■'^ * ■ ■ 

Wise QQnvener allows this to happen. The process not bn-ly. allows for ego- 

reinforcement bu-t it identifies perspective and jargon differenced— -differences 

Which have to be resolved before effective Communication can occur. • ' ' 

The second phase invalves the identificatjon of the intellectual leader who. 

•may or may not be the convener. . The'individaal who e^cpresses himself best and 
who demonstrates synthesizing Ccipability is usually identified" as such and is ac-, 
cepted-by the group. Once the intellectual leader is accepted, entree is made 
into a third phase in which the individuals of the group meld their Identities, 
territorial aspects are foregorie% and the group get^ on with^the interdisc'ipli^n- 
ary work. f • ? *^ 

The process is involved, sometimes subtle, and it takes time. The larger the 
group, the more divergent its individuals, the more time and organizational struc- 
ture it takes . » 

Another Important aspect of succe^ful interdisciplinary work is the identifi- 
cation, creation, and maintenance, of a suitably workin^nvironment.. Physical and 

■temporal proximity which foster casual and incidental contact is essential . The 
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leader of an inter<lis*.ipli"ary pro-jriim tries to accomodate the^effort by group- 
ing his people together, providing services which maximize- time on direct project 
activities, and rewarding individuals for their part in the effort. Taken one 
step further, the institutional environment in which interdisciplinary programs 
•are encouraged to develop and flourish embodies many of the same characteristicsr'v 
access toMndividuals across department lines, strong and empathetic services and 
rewards for interdisciplinary successes. . 

It is interesting to npte that universities with good records of- success in . 
interdisciplinary activity are often'land grant Jnstitutions, problem solution 
oriented in their research programs, with mixes of cosmopolitan faculty in con- 
servative rUftil settings. In this kind of environment people have to lean on 
each other socially as Well "as professidnaliy. They learn each other very well. , 
Each other's works, personalities, and deeds are-nipre fully understood. In short, 
much of the preVirtiinary. territorial Process incumbent in-group dynamics "is al- 
tieady accomplished and entering interdisciplinary activities becomes easier. 

The traditional view of universities, however, is not that amenable to the 
development of interdiscipl inary activities. If they are. it is in the "soft 
money" institute mode. Little if 'any hard money support is made available; Tra- 
ditional structure, of a university is under departmentalized disciplinary lines. 
Rewards are gained by individuals for acconiplishments within the discipline and . 
services- to the department'. Departments seek to gain reputation as centers of 
• excellence in their disciplines. They are rewarded by their peer coitmunity w.ith 
-recognition. They accrue to themselves excellent graduate student resources,. 
They compete'successfully in competi£ion for' grants and contracts. For these 
accomplishments the university' administration rewards departments wi th preferred 
treatment in its resource allocation. Departments in turn reward-their members 
with tenure, promotion, and salary increases. The system is strongly institution- 
alized in academia' with several centuries of precedence. 

Interdisciplinary programs detract from this traditional view. Sharing a pro- 
ductive faculty member with another' discipline in another department dilutes pro- 
duction within the department. The credit for grants and contracts produced by 
interdisciplinary, efforts cannot be fully accounted for by the department. A 
student in an interdisciplinary progr^l. is not as clearly a student of the botany 
department as he is a "student of the interdisciplinary program. Thus a faculty 
membe>. particularly a young, «untenured One. finds himself in a hazardous posi- 
tion if he optVto go the interdisciplinary route ifi terms of traditional depart- 
mental rewards, A department simply cannot bask as fully in the glory of hoi is- 
tic, interdisciplinary effarts as it can in the traditional, reductionist, dis- 
ciplinary ones. ■ V 

. Socie.ty,' however, places continuing demands on academia-demands which reflect 
its own increasing complexity, demands and questions which cannot be met by any 
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single dlscij^Hne. Knowledge produced by disciplinary efforts, too is increasing 
to a level where synthesis becomes not on.Ty possible but imperative under the 
pressure which society is generating. Thus a dilenima is posed--institutional 
disciplinary traditionalism opposed to institutional interdisciplinary non- 
traditionalism, 

.Disciplines are departmentalized because they have the basic element of 
integrity. This elen^ent of truth must be tested ever more rigorously for the 
discipline to exist. It can be argued that interdisciplinary efforts require 
the input. of the disciplines with their inherent integrity and thus are noteless 
truthful. ' The potential, however, exi'sts that a greater truth can be discovered. 
Thus, both become important. The rigor and standards set by disciplines must be 
applied to interdisciplinary efforts, but not in an int^lexible way. One does 
not kill the child before it is born. 

Traditional attitudes are changing but perhaps not fast enough. Multiple 
''authorship is more acceptable now than it was 20 years ago. S^haring pieces of 
grants and contracts is more acceptable now as well. Yet the rate at which 
interdisciplinary efforts are successfully undertaken appears pain5;.takingly slow. 

Those Institutions which have been successful in their interdisciplinary ef- 
forts have been so because they have been sensitive to traditional departmental- 
ism while. at' the same time nurturing the fledgling... Some of the salient features 
of these programs include (1) a hard money .funded institute with which to buy the 
time of faculty resident in departments; (2) assignment of graduate students to 
dei^artments in which the major professor holds tenurti; (3) agreement among depart 
ments for standards of performance; (4^ an operating fund which departments can 
tap for their associated faculty; (5) ^'participation in control of the interdisci- 
plinary effort, and (6) a credit allocation system recognized ^y the central ad- 
ministration for research grants and contracts earned by the interdisciplinary 
e/fort. ' ' 

Progirams nurtured under this type of. system pose no threat to departmental 
structure. In fact, previously unrecognized benefits Often accrue in the form 
of additional flexibility in terms of both operating budgets and diversity of 
faculty. When* departments build into their statement of goals the will ingness 
to step over departmental boundaries and be helpful, the institution is well on 
its way to the type of an environment in which interdisciplinary work can be ac- 
complished successfully. Under those circumstances, the grassiroots faculty mem- 
ber with the'freedom and the rewards 'to interactwill, and Will do so with success. 
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Session 9 

■ ' % 

• COSTS OF Interdisciplinary research 

PROCUREMENT^ VIEW 
Panel: Brian Mar, Jane McCarthy, John NeuhSld / . 



McCarthy : I'm Jane McCarthy, and the reason I'm at this table is that for 
four years I was a consul tant'to the Ford Foundation. I • put-itogether-or^moni tored 
.sii( grants fof- the For^ Foundation and their Resources and Environment Program 
in the_ general area of interdisciplinary research on waste management. These were 
grants 'to local and regional goverrpent, and all of them had, or. all but one had, 
a strong component of university involvement. Part of the idea was to see if; the* 
university could be of some assistance in the environmental area to the normal; 
workings of government. We came a cropper in several, and there are some inter- 
esting lessons.' I suppose that these observations bVing me to the symposium. 

Mar: I*m Brian Mar, and I'm with the Envirinment/a^ Institute. I'm up here, 
I^guess, because I was pari of the planning committee, and we couldn't' convince 
the people that would like to buy these types of projects to come. The 'other 
reason is to show you how important this project is, that the funding agencies 
have at least agreed to spend the 'type of money John was talking about to find, 
out how you do interdisciplinary research, ^just to study, rer,earch. We are trying 
to determine'-hdw to do that. There are people at this conference from eight dif- 
ferent projects, all with. studies like this, asking, "How do you study research, 
particularly interdisciplinary research?" 'i might be able to add a little in- 
sight to those types of problems. ' ' » 

I think I'd like to ask both John and Jane about this, and John in particular, 
take off your Utah hat and put on, your old National Science Foundation ha t^ maybe, 
and comment with me. I've noticed in working with people who do these kinds of 
projects that the Ford Foundation actually tried to help the groups form, where 
at NSF the .groups had to sort of fly^by themselves. We might just compare these 
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two styles to find out whe.kher from the Ford expedience you need this outside 
catalyst to get an" interdisciplinary group, or whether John f rom_ the NSF thinks 
you might conclude that the universities knovi enough to get off the ground by 
themselves. , 

McCarthy : We had to fdrm the^groups because governments do not tradition- 
ally go to private foundations for mortey. We wanted to stay out of the univer- 
sity arena because we thought part of the experiment was to see what the local 
givernmetit would do. Ws actually didn't stay out in two of them. We gave to the 
universities. One was the University of Hawaii, and the other was the Universi1:y 
of British Columbia, both .of thera'model ing simulation grants and both of them 
'much more along the line's of the kinds of things that you're talking about. 

Mar : I've noticed that Hawaii has gone through a lot of evolution. 

McCarthy : All of them went through a tremendous evolution. I think one of 

the l-essons for a funde)» is .perspective, because what you thought was going to ^ 

•happen never does. So you have tobevery comfortable and flexible as a funding 

agency if you want-to play in thiV ballpark, and , be sure not to pull the rug out 

Because the rul.es have been changed. You can be very sure that the rules are 

going to change. Did you have that problem?. . - 

i. ' . ■ 

Heuhold : You bet. Every one of our interdisciplinary programs changes its 
goals and its objectives. as it moves along. But I think that's characteristic of 
an interdisciplinary program. That has to be an outcome or else it's not func- 
tioning right. ' . • 

• McCarthy :. PeSfle got Jiurt. One 'person got fired. You have to realize that 
you '.re affecting people's lives in a very direct way. 

Neuhold : I would say in response to Brian's question that the only time I 
would put human Resources to work on a developmental proposal is when I have a 
feeling that there's a- relatively good probability of getting the money. If I . 
• feel that we/have a 60% chance of success, then I'll put the dollars and peoples' 
time ip on 'it. That assumes, of course, that the money is available, that a 
funding .institution is Willing to listen to you in this particu.lar area, and 
that you've done some- groundwork. A lot of effort has to be expended." and 'that 
I takfe on as myown responsibility. I don't put my faculty to work on proposals., 
unless I really have to call in some expertise to develop these proposals on the 
c/ngressional scene or on the foundation ^scene. This means that, from conSeption 
/of an idea until the time that something actually does happen may take anywhere 



from five to ten years. When I function in that parti.ciHar mode I don't do it 
by myself^ obviously; I do it wtth the others,, my peers and my national commun-^ 
,.ity and sometimes international community to see that- it's accomplished. That 
kind-vof effort is usefu.l in itself, in that if a pott's finally created that 'you 
can draw on, you can start plowing money into your procfram to address- that parti- 
cular pot, \ ^ , 

Question : You said that you have $2.7 million, was that the figure you gave? 
And one-third of that came. from the university? 

Neuhold : One-tenth came from the university. / ' 

Question : Where did the rest^me from? Are these government agencies, are 
they businesses? Who is coming to you for work? ^ • 

Neuhold : W^ho are we going to for work? National Science Foundation, EPA, 
Fish and Wildlife Service, Forest Service, Bureau of Land Management, Corps of 
Engineers, Ford Foundation,. Rockefeller Foundation, Battel le Memorial Institute. 
Thera's another principle I follow, an ecological principle,' and that is to keep 
diversity. 

Mar : Jane, what do you think about this?. There' s been some bad reaction to 
interd'iscipl inary research. 'Are the funding agencies gun-shy now when univer- 
sities come in with so-called interdisciplinary proposals? 

McCarthy : I can't speak for funding agencies in general, but Ford's s'till 
active. Foundations are very political and there' s been a change-in the leader- . 
ship . in* the resources and environment section of the Ford Foundation. I would 
say that it's still interdisciplinary. But as I said earlier today, itjs very 
important to go in and tell people what you're doing. .What is going to be funded 
in the next two years is probably known now. So if you want to get in the pipe- 
line, establish any kihd of credibility, start making, your contacts and get in, 
not to present a proposal but to say, "Gee, thought you might be interested in 
knowing . . * 

Qi^gstibn : I know all three of you have a vast array-of. experience on some 
different ways of i=nterdis^ipl inary research. Have the resul ts been worth , the 
cost? • • ■ ' - 
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' Mar: We have through those monies changed, a lot of people who used tp be pure 
disciplinarians .Into at least entertaining the thought that interdisciplinary 
work is touchable. The other thing is that we've created a group of this kind 
> of people that c^n judge each other's work. Before, *b^re was a total vacuum. .1 • 
■don't think you could get a decent review, an evaluation of whether something 
was good or not. Now you ' ve ^created a huge human resource which can be tapped 
and. made productive. Prior to that time, you (^jdn't have the human resource. If ^ 
you're willing to count that as a tangible output, I think that there's a lot 
more of that than any particular pieces of knowledge.- ^ 

Neuhold : The evaluation isn't really complete yet. I'm talking specifically 
about the International Botanical ' Program effort." Something like $40-50 mil 1 ion 
has bee.n spent on that particular program since its inception, and by the time 
It's, finished, another two years from now. We'll probably have plowed fairly 
close to $60 million into that effort. r . 

Sorne theories, and insight-s .in the synthesis sense, that, vye have gained 
make that expenditure worthwhile. Had we waited, v.uoubtedly these things would 
have cropped up anyway ^over the years. My guess is that we' ve probably compacted 
the time from something like fifty years down to ten years of e.ffort, and to me 
that's a worthwhile expenditure of funds, lhat" is by no means all of the research 
output since, as I say, we're still not through .the final process of synthesis, 
a lot more is expected to come out of it. When you consider how much it took tb 
put a man on the mogn for example,. in terms of research and* development funds in 
, a ten-year span, we've gained a lot pretty cheaply. That's an intuitive evalua- \ 
tion', .it's not based on complete information by any means. \ 

Question : If someone did ask us, how would we .quantify^the benefits and 
relate theip to the ^lesfe^It's extremi^ly difficult in a way to a&k for the bene- 
fit-cost evaluation to 1)e done before research is undertaken. 

Mar:. You can always say that in any venture you have a learning curve. And 
on these interdisciplinary things the learning curve has its maximum deficit 

about four or five years out, and a lot of projects are cut off in their third 

/ 

year. IBP made it t(5 five. - 

Neuhold : Seven, actually. ' * 

.Mar: They're coming out now, they're being positive. But in a lot of these 
things you have to be willing to accept that risk, that there is a very costly 
learning rurve that is probably very high for three years. Unless you're willing 
to wait it out•pas^ the fifth or sixth year, you may hot get anything other than 
the people T suggested. * 
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' McCarthy : I don't have any comnent on that because ours were all very 
short- term,. and it's all learning curv* for us. But I would like to ask John a 
questi.on, and that is, in an opera tioo that you're running with a variety of 
funding sources and a substantial amount of money, I'm curious as to whetlier 
you ran into the same problem that we ran into in one of our projects which has 
to do. with the long-term versus the short-term payout « This brings you to this 
ihtenninahle excruciating d-is cuss ion on the pradac't versus the process. Do you 
have a problem with that, or did you resojl-v^thatf ' 



Neuhold : ■ I think we resolved it. We made a decision that wev^ould not allow 
short-term efforts except in very special circumstances and then usually where 
they complement some of oup other efforts, where they're probably necessary in- • 
put to the other areas. ' ' ^ ^ ^ 

McCarthy : So you're not going to do any contract work? * . . 

Neuhold : Virtually none. We have sorpe contracts but even they are fixed- 
^price contracts, and we're involved heavily i n the -criteria setting, the speci- 
ficatnons. If anybody- wants to get into. short-term work, he does it strictly 
on his own time. 

Question : This may not specifically relate to the whole question of tnter- 
disciplinary research, but it's important to many people who ar;e at this con- 
ference. Some agencies don't like funding university research, because of the 
increasingly hi gK overhead that universities are taking off the top. He quoted 
figures currently at 17 percent, which sounds ridiculous.^... • 

' Neuhold : Well no, it's not, it's, very realistic. What the agencies have to 
understand- is that they'-re buying a lot for 17 percent. For example, putting a 
proposal together, the money necessary to put a proposal^iogether, the released 
time of people is essentially an overhead cost, -W'e ve cal cul.ated in the Insti- 
tute of Hcology, which is not at my academic institution but is a hemispheric - 
wide consortium of. institutions, that we spend something on the order of onk 
person-month for every $10,000 generated. This is a $25,000 per year person. So 
it's cost us about 10 percent of what we bring In simply fojr the time involved. 
This does not count the physical -support facilities, all this sort of thing. 
17 percent is not unreasonable. And if you take some of the organizations that 
work in these programs, the Battel le Memor-ial 'Institute for example, their pver- 
head rates run at 130 percent. . . 
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Mar: This is one of the reasons we're running this NSF management study, . 
to find out what It really costs to prepare an interdisciplinary proposal and^ 
then, what's worse, what is the cost to keep that team glued, together while it's 
going through this learning process, which is a very expensive, investment. .Most 
of this'has been bought in the past by a Tot of agencies out of the hides of 
the faculty. We've had to, work day and night to keep these things going and no- 
body has recognized it, either the funding agencies or the institutions that . 
we're wdrkirtg for. 

i. . . ^ . • • ' 

' Question : Can you suggest ways in which this interdisciplinary research 
has been most fruitful and successful, not just in terms of cbst-bertef i t, and 
also can you suggest any areas that are ripe and; in need of it? ^ . , ' 

Neuhold : It's kind of an amorphous question 'because .interdisciplinary work 
depends on the kinds of questions thTTare asked. One that comes to mind right 
now is the world food question. 'a lot of talk has been going on, a lot of dire 
predictions have been made about population increases and the question of^ world 
food, and what impact they will ha^e on our environment. It is not a simple 
question,- it's a very tough' q^uestion. I was talking recently with people at 
Environment Canada, the Canadian environmental protection agency. They had esta- 
blished in' their group .an advanced'^concept center, which is staffedj..by a. philo- 
sopher, economist, sociologist, ecologist — a whole mix of people. Their job is 
basically to seek out those environmental questions ^which Canada as a nation is 
going to be facing 20 years from now. They found that one of the questions that 
was addressed to them. was, ^'HowJarge a population can Canada sustain and main- 
tain its food independence?" They predict that Canada 'can pr^oduce enough food 
to^maintain something like 33 million peofj-le. But if they grow to that level, 
they lose their world position, they no longer have anything they can trade 
tfUtside - noe only-food, but also ^'ber, which is their main export item. They 
will be using all of that for themselves too, so they will lose their Vforld ^ 
trading position, sd. they've had to adjust that down.to something on the order , 
of 27 or 28 million.j My point is that looking toward the future will Identify 
th'ose interdisciplirjary types'of efforts that have to take place. In this par- 
ticular case, a single-order interaction, you are looking not only' at demography 
•you're looking at economics, you're looking at the agricultural aspect, the- 
timber aspect and so on, four arQ.as all represented by an assortment of discip- 
lines that Will have- to work OL-t that, particular question, just on that one- ^ 
order interaction. It's that 'vort of thing that you^d have to look at in the- 

future. ^ ^ 

.'The other part'of your .question has to d6 with those types of interdiscip- 
linary efforts that have gone on and solved some problems. The Department of 

\ - 
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Defense has done a lot of this kind of thing, put interdisciplinary research 
and development teams together in the research to come up with achievements in . 
armaments^ strategy development, this sort of thjng, NASA of course has done 
that for the man on the moon. Those are heavily interdisciplinary efforts.- 

Question : What kinds of projects have you been working'on? Maybe'that 
would give 'me a better idea. • - . 

Neuhold : One of our major projects Is the desert biorne> That particular 
project has essentially to do with bringing the ecological knowledge of the 
. desert system up to a point where we can predict what wilT. happen with different 
kinds 'of perturbations in ^that system. I've got about three efforts going on in 
aquatic ecology dealing with similar aspects. We're trying to bring our know- 
ledge in aquatic ecology up to a predictive level > In geographic distribution, 
I'vkgot work in. the Aleutian Islands and in the Rocky. Mountain region princip- 
ally, we've got some projects in Egypt and Tunisia dealing with advancing desert 
systems. Haw^carr we predict, and what k'inds of methods and management recommen- 
dations can we come Lip^1:h-T^4;Q._^restall the advance of the Sahara Desert on 
the arable portions o.f ^^ypt — thing^f^^hi^ nat^ 

'Mar: Let me try to answer that question. I've worked in a Tot of. discip- 
lines, and I don't think you can say what problems you should-Afocus ,o.n, or what 
solutions you hate wo^. What I'd argue for is this: this symposium is about 
^.education; there's one educational, aspect that we don't teach, and that's what 
I call academic *folerance. It's the ability to not go. in front of your class and 
say, "Everybody that isn't one of us is no good." What we, have to add in the 
educational system is just the acceptance by each discipline that the other ^' 
disciplines Rave something to say. If we would do that and only that, we've 
got it made. You can pull your gro.M together, you can focus them on any ques- 
tion ^you want^ just like John indicau-H the only problem we have is communi- 
cation, we won't talk to each other*. I know it because I've had to work in it, 
and the way I operate is I be>t them a| the r own discipline. You go in, print ;/ 
a paper in their journal*, whi^h is simple, ^ ju just have to -figure what their ^ 
'criteria are and grind it through, and Ihen they'll- talk to you. That's ridic- 
ulous > Everyone has som.ethirfg to say on a problem and, if we'd just listen to ea'ch 
other we'd go a long way toward solving it. So that's how I'd answer your question 

Question : I'd like to ask John Neuhold a question'. How do you staff the 
interdisciplirrary research projects? How many faculty t!o you have Involved? 
Did you develop your own staff? _ - 
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Neuhold: From the academic point of view, what I do is support^people in . 
resi^nt departnients. That is, I try to give the department the sense that they, 
have a stake in^the ecoTogyTprogc^jJi not that the- ecology ^program has a stake 
in. them. In doing this, "I'm then capable'^f TRtQ.resting department faculty and 
department heads .along with them in participating "frf my-prq^rp. I have money 
that r"can do this with, I.^hay.e hard dollars that I can put int6~ faculty, buy 
part of its time, help the department out in other ways. Generally speaking,, in. 
order-to mobilize people into an interdisciplinary project you have to match- 
two components: l.)'a willingness to work and 2) the conjridence which is needed. 
That's not easy to do. But- a*s much as is possible with /the faculty of 50 that' 
I worfe with, I try ^to accomplish thi^,/and with 50 people you've got consider- 
able-latitude in this area. , 

The faculty generally has split times in teaching, and research. 
From the federal point of view it's quite a different story, or from any 
kind of an organized research laboratory whePe the only responsibility is re- 
search. There, of course, the reward structure is set-up. so that you can reward 
a guy "for participating in a program, Thea it becomes a matter of simply match- 

• ing' personalities and getting p^iople who can work together. There are some 
people who'simply can't work with other people and youjve got to rej^Qgnize that 
and not try to bring them i.hto those kinds of groups.. ^ " . 

Question : You would prefer then, to mbunt an interdisciplinary program ^t 
an academic institution by utilizing the resources of the university, rather 
than by creating your own staff of in'terdisciplinary'people? 

Neuho-ld : That's definitely the way I'd prefer it. - 

. Comment : 'You've got a carrot and you've got a whip: He's in an administra- 
^ tive position ov^r people and in the other hand he has hard dollars to give 
them and they know that if he has the hard do^llars plus the administrative post 
/tign.he's going to be here for quite awhile. . 

* ■ - 

Neuhold : Yes, but you never want to beat a rabbit into eating a carrot. 

Question : With these projects we have two responsibil UieS:- which are very 
clear. One is finding answers ^to questions, which is a commonly accepted uni- 
versi-ty- responsibility j and we package those things in Ph.D. dissertations, . 

• journal articles, and so forth. On the other hand, we have a transfer respons- 
IbiTity wRich is foreign to many universities. There is commonly no reward in 
the system for transfer because t|.^ire's/,io journal article, there's no disser- 
tation on the part of * the faculty or graduate students. ^ow with your type of 
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unit, how do you use the incentive systeni to stimulate a staff which win be there 
when the users want to use them, to make the tran$fers effective? Getting one 
step further down, when the users want to use graduate students they're someplace 
else. They have other responsibilities and probabiy'-are working with someone 
else. ' • <v 

Neuhold : That's a prpbTem I'm wrestling with, and I hciven't solved it. If 
you're productive in putting together systems which can be transferred, which 
can be addressed to a^^clientele of users, you can easily put yourself in the* 
position nf spending a lot of youf'tinie doirtg that transfer. It's important to 
make that transfer. Looking at it from the sel f~ser>ing-point of view, and main- . 
taining a Tine, item coming out of the state legislature, it's very important to 
me. On the other hand* I cannot afford to put r^y faculty or my graduate students 
on t|Kit transfer process when their function is in fact getting the tools to 
wotk wi'th.- 1 guess one of the things we might have to:, think of .is developing the 
extension type of individual that can accomplish that for us.. That's something 
we've really not addressed. It's not without precedent. The agricultural experi- 
ment 5 tatjjonSf-have been doing this for'years, a century, almost. 

Mar t Well Jane, you might tell the^ri how you have institutionalized the 
transfer proces4. 

McCarthy : 'The experiment that we have now going on in Hawaii is jointly, 
funded by the Ford.Foundatix)n and NSF.- The Ford Foundation is paying for the 
transfer function. The reward system is buiU on the premjse that the system is 
^sufficiently popular, so that a Tine item in the Hawaii budget. is probably com- 
ing through: '^l^eopTe can see a very definite institutional financial link as a 
result of their direct participation in the' transfer. They build very crude 
models. Crude in terms of the academic cfOmmunity, to answer specific questions, 
asked by the citizens of a particular' geographic area in Hawaii, Kaneohe^Bay, 
on various problems on the environmefft. What happens when a highway goes through^ 
What is going to -.be the water runoff? It gets down to very, very fine'lhings. • 
If you build, a junior high school, what does it do to a woman's back^'^rd? They've 
answered some rather interesting types of questions and. it's a ver^. popular pro- 
gram within Kaneohe Bay. Those areas all transfer, and they're aVJ out of the 
university through this laboratory which is cal l.^d the Hawaii Environmental 
Simulation- laboratory. ' • ' 

Mar: I'.ve watched them" evol ve, 'over time, and the tricks that they've used 
are two. The first is that as part of the interdisciplinary team they bring the 
* client in, like state departments or local departments or citizens, they get t'o-^ 
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participate in actuaVi^ doing the research. The other^mechanism ^is that they've 
gone into, the two-year colleges to hold that body of information. After you've 
developed it, then' you .transfer it there because that's where the citizens are 
coming back for continuing' education. If-s In that commuij/ty group, and then you 
may end up training the community teachers' to pass it on,, and so you set up. a 
progression which is a^ good model , at least. It's a model- that has worked. 

McCarthy : It's interesting. They started at the low level of pollution, in 
terms of geography. They're still doiTig that but they're now also on broader 
issues, the big policy questions that are being asked by the Hawaii- legislature, 
on the carrying^ BBTgaCity of. the area, and so on. 

\ ■ ■ ' 

Neuhold : I hgve been experimenting with that same mod^ia the Rocky Moun- 
tain EnvfronmentaT- Research Project, which is a problem assessment sort of 
thing. We're of- the. mind, arid so was NSF (RANN) that just doihg[ & problem assess- 
ment, printing it in\a book' and putting it on a shelf someplace won't get you 
very far. So'we're interested in seerng that the output of the proj^t is imple- 
mented somehow. An effoft is being made in implementation, and I have been using 
this technique of involVjng the citizen in the project itself, as well as the 
adtninistrative types in the agencies that are in positions to affectjand effect 
policy. In addition to that, we've designed.an e)ctension effort as a part of . 
the project which basically 'deal s with our output and transfers it to governors' 
plapnina offices, state 'legislators and congressmen from the area in regional 
seminars. Then "there's a follow-up eVal^jation to^;see if we've been succeS:Sful 
" in transferring any of this. The thing that attracted' me to the extension part 
of it was the follow-up effort to evaluate whether or not we were successful in 
the process. That's what appealed to me as a research" administrator' of the uni- 
versity. ' , ' . ■ , " 

t , Comment : We have 'a program in Massachusetts where the state Department. o*fv. 
Public Works has hired the university to do certain of their own work. They've' 
hired about $1 million a year'worth of effort. One ^program is to assist inim-^ 
proving their impact statements. They don't want any research at all, other 
than state-of-the-art synthesis, but they, haven't constrained the university at 
all,. Basically they are hiring us'to do their work for them because they don't ^. 
have the. people to do it themselves, but they do have money and I think this is 
the -situation in which a lot of agencies are findi ng themselves. We're doing 
their work for them and so far they've* let us do anything we want which they 
plug into a program. This is probably a" oropram* that can continue forever if , 
t\ik university wants it to, because the state' Will .never have the people that 
can* do the work it has. to do. My personal feeling is that there's going to be 
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a lot more of this*. 'There's a 'lot of on-the-shelf knowledge that isn't being " > 
applied anywhere, it's just gathering dust. ^ - 

Neuhold : I-^ it become^ a part of the direct cost of a'projec^ to extend ^ ' * 
that particular pVoject, I think the effort' wou;ld be'triade, particularly if there 

is some kind of evaluation invol ved^ in the research. 

'\ '■ . "~ • . . ' 

Coiimert : At this'time we're planning about 35 gradda.tes. And I think next 
year the program is going to at least double. The Virginia- Department of High- 
ways has also almost completely transferred a great deal of its work to the 
University of Virginia. The interesting thing about it fs that they expect 
from us innovative and imaginattye ways to do the work, not just a bunch^of ./^ 
warm bodies coming down and doing\ things the same old way. And that's basically 
what they're getting. * So '¥ar they ^havenit■complained abotjt it. I see a lot 
more- of that happening in the future\ The ag&ncies are sick and tired of doling 
out a whole hell, of a' lot of money evWy year for the same old thing. They're 
looking for new ,v/ays to spend thc\ir money, and I think that universities are 
going to have, to find ways to fotus more^ on this tra'nslationr mode. 

Meuhold : I'd like to coimient a little on that. I think the question of 
transfer depends on what ypu're transferring. We do work with a pemanent staff 
""in the laboratory, ancj therefore we .have continuity of people, We transfer a. 
Tiumber of , kinds of .things and we clo have part of the Support staff involved, 
high level technicians and some of*the too]5 we' ve devfelop^d, say in models 
and so on— we, sell these in essence. These -^re the. kinds of thi.ngs that high 
level technicians can handle and transfer to' eventual, users so it isn't the 
sertior type of people that are involved in this. • \ 

Another' type of transfer is one in whicb we're now -working with the Environ- 
mental Protection Agency, a project on the effect of coal-fired power plant 
pollution on terrestrial- ecosystems or grasslands, in particular in Montana. 
'-Here we do . involve a number of the senior, people in the program but wsMook at 
this as an extension of the work in grassland^, and you can look at pol lutants > 
as a stress oh the system. We're- interested in stresses, so in a sense it's 
still in the area. of fairly basic research. And yet we^are transferring our 
.expertise to an agency that has a particular problem to solve. I- don't think » 
there; s a" single ancwer to the transfer question. / • 

The other point is tliat we are steering clear of what could be considered' 
impact statement work. I guess* I feel personally that this is not a university 
funption. It's not the development ^-of new, information or rfew insights to any 
large degree. We've also had some private organizations coming to us, indicating 
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that they wouldn't appreciate, our getting into those areas. In other words, you 
do run into competition with privately funded organizations when you get into 
that area. And I question whether. it's an area a university should pursue^ 
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, THE 'social impact OF ENVIRONMENTAL INFORMATION 
Alan McGowan 



It is a fundamental tenet of demqcracy that the people make the decisions. • 
It is important to emphasize this well -worked point because it is all too often 
forgotten, and when remembered, abused. We remember all too well the abuses Qf 
the 1950' s, when innuendo replaced information. \'le are also all aware of the 
rapid increase in recent years^^of the amount of information placed under military 
dlassification— necessary f9^^certain defense reasons, perhaps, but certainly a 
. s.ituation in wfiich abuse seems likely. 

The existence of the information classification system of the Defense 
establishment— and the strength with which it is enforced— tells us something 
about the f^otential impact of information. Unfortunately, once such. a system 
is^established, it becomes extremely difficult to dis-establish, since it is 
discovered quite soon that the holding of information which another party does 
not have enables the holder of the in^rmation to wield a certain amount of 
power. Th^ greater" the information gap, the greater the difference in power. 

Certainly it is true in the military sense. In time of War, the knowledge, 
of military strategy is of extr;eme importance— the more one knows about the 
eneiny, and the less the eneiny knows about oneself, the stronger position one-is 
in. ^ ■ 

The question I wish to raise here is related to the use of information in a 
non-military, but perhaps nonetheless combative, situation. In other words, can 
information--or>the lack of it— be used as a weapon, and if so,' howr More 
importantly, perhaps, is the question of what are the issues raised by the use 
• of information as a weapon. My thesis is that information"-or the exclusive 
ownership of information— can and is used as a weapon, and such use constitutes 
one of the mo^t serious social issues of our time. 

Consider a' recent example. Vinyl chloride has been much in the news recently, 
as. word af its extreme toxicity and' carcinogenicity became known. A recent^two- 

Alan McGowan is President of the Scientists' Institute for Public Information 
in New York City. 
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part series In the Wall Street Journal, however, tells us that in fact the 
toxicity of vinyl chloride has been well known. for some time--al though not to 
the Workers in the plant— and that the chemical companies knew for six months 
that Italian experimenters had shown that rats develop tumors when exposed to 
low levels of vinyl chloride. 

^ Vinyl chloride is used in the manufacture of polyvinyl chloride, called 
PVC, a substance which has found increasing use since the end of World War II. 
By the 19^j|g, the Wall Street Journal points out, most American households , * 
contained many products 7 such as containers, phonograph records and curtains, 
made from PVC. Five billion pounds of PVC are manufactured in this country 
annually. 

Vinyl chloride is made from ethylene, a petrochemical. The vinyl chloride 
is tlien heated in a pressure vessel and polymerized-^made into larger, more 
complicated molecules--into polyvinyl chloride. There are many places where a 
worker can be exposed to the chemical, including climbing into the vessels to 
clean them periodically. 

The first known discovery of the link between cancer and vinyl chloride, as 
so oftan happens,, was made by accident. A Dr. John L. Creech, of Louisville, 
Kentucky, had for years treated workers at a plastic factory which made PVC. 
He had been concerned for some time about the number of factory workers who had 
liver -disease; when he discovered that two workers in two years had died of 
angiosarcoma of the liver, an extremely rare form of Cancer, his suspicions were 
aroused. When a third worker died of the same cause the same year as the 
second, the danger was clear. 

The third worker died December 19, 1973. Researchers in Italy, however, had 
discover^ by 1972 that 250 parts per million of Vinyl chloride produced tumors 
in rats. The industry standard at that time, with the exception of one company, 
was 500 parts per million. Even though this Was known to American manufacturers 
in early 1973, the secrecy with which they were Siven the d-ata prevented them 
from discjlosing the information. As a result, government agencjes, company 
doctors d^nd workers exposed to PVC were kept in the, dark.^ 

When the human cases of angiosarcoma were announced, however, the resulting 
publicity sent tremors through the industry, as threats to close the industry " 
down cir:ulated. The 0ccupati6nal Safety and Health Administration has now set 
a standard of 1 part per million averaged over eight hours, one five-hundredth 
of the industry standard observed previously. It should be pointelj out, however, 
that (p\ company did lower its standards to 50 parts per million some time before 
this incident after some earlier questions were raised about vinyl chloride 
toxicity. 

We must remember that the workers, and even the company doctors charged with 
maintaining some kind of health standards for the company's employees, were not 
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aware of the demons tratt?d cartMnooem'city of vinyl chloride. As a result of 
this information gap, they were unable to do anything about the conditions under 
which they worked.. It must also be -pointed out that by 1945 yinyV chloride was 
known, by some to be toxic; it was rejected as an anesthetic d|jring World War II 
because it caused heart irritation in animals. ' \ 

This is, unfortunately^ an example of an all too comrnon "F|Vactice, particu- 
larly in occupational health and safety concerns. Here, the jcompanies were able 
to gain a political and financial advantage— albeit this time for an admittedly 
short six-month time -period— by withholding information they |had as to the toxi- 
city of a chemical to which workers were being exposed. It i|s al so- worthwhile 
pointing out that the imp^ict of the information, once it was released, was drama- 
tic and inrnediate. In any event/ the allowable levels of exposure to a danger- 
ous^ chemical were quickly reduced by an order of maqni't'ude (j/n the basis of infor- / 
mat ion made available to the public and to the workers inv/lved. After further y 
test^ results were released, the OSHA further reduced t^e allowable levels to- / 
1 part. per million for an eight-hour period. The plastics companies claim they 
car.not meet the standard and that trying to do so wil^l be prohibitively exp,en- 
sive. / / 

One might well ask why it took until 1972 for/researchers to test fOr the 
carrinoqenictty of a chemical in use since 194S^ especially one that wa^ known 
to be toxic. In this case,' the information was not available to tb6 population 
most i ivol ved--the workers i.i the plant— because no one had taken the time or 
effort to investigate the question. After the information was discovered*, it 
v/as withheld for a short time, again keeping it from the papulation most invol- 
ved. The end result was the sarne— hundreds of people exposed for a considerable 
period of time to levels of a toxic chemical that is likely to cause cancer in 
many. * 

Another recent and serious example of the impact of information— or the 
lack of it--is involved in the question of how the nation is going to meet^^its J 
need for energy. The Scientists' Institute for Public Information has for some ) 
time been involved in alerting the public to the serious environmental and 
safety hazards of nuclear power*. Despite the much heralded report-gn reactor . 
safety headed by Dr. Korman Rasmussen, touted by the AEC as demonstrating the 
near absolute safety of nuclear reactors* there remain serious questions as to 
the'real safety of such devices. When it became clear that the continued 
reliance on nuclear power for much of Ihe nation's electricity supply demanded 
a method to produce more fuel— since the uranium for the present reactors was 
^n short supply— and the AEC's answer to this was the complex and dangerous 
"breeder" reactor, there was -cause for some concern. But, they rea^ned, there 
was simply no alternative, since fossil fuels were l^unning out at, some point, and 
we had to develop alternatives. The conventional wisdom at that time--about 
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three to five years acjo--was that solar energy would be nice if it were available, 
but that^the technology was not avaijable at the present time for its rapid - 
development. As recently, as a year ago, an NBC White Paper on energy dismissed 
sojlar energy ^as being almost totally impractical ^ for current^-^use. 

Since we in the Scientists' Institute have always believed our job to be 
making sure that aJi of the facts were before the people so that they .would have 
adequate alternatives from which to choose,* we decided to investigate this claim 
in a thorough v/ay. We had learned long ago that since the world was ours, it 
was t90 important to leave to the experts. We felt we had to find out really 
what was known about solar energy, and what people competent in the field felt 
about its use, ignoring the conventional wisdom as reported'in the, lay press and 
put forl/ard by the-AEC. 

fff^speb'ific motivation in this case was the preparation of comments on the 
envimimental impact statement of the AEC's whole breeder reactor program, an 
impact statement forced by the success fuT pursuit of a suit against the AEC by 
the Scientists' Institute and the Natural Resources Defense Council , a public 
interest law firm which prepared the case. One of the requirements under the 
National Environmental Protection Act (NEPA) was to explore the feasibility and 
environmental consequences of alternatives, to the prop,(fsed program. In their 
statement, the AEC claimed that solar eneVgy was not sufficiently technically 
developed to be an effective alternative to nuclear power, hence the need for ^ 
the breeder. When we investigated the matter, we found that the AEC had delib- 
erately withheld informativon pertaining to reliable estimates of the feasibility 
of solar energy - information which was detrimental to their case for the breeder 
reactor. . On December 1, 1973, the chairman of the AEC, Dr. Dixy Lee Ray, had 
submitted to the President a repa.rt entitled "The Nation's Energy Future." To 
provide the information necessary to the report, she convened a series of six- 
teen subpanels, of which one, subpanel IX, was concerned with solar energy. It 
was headed by Dr. Al.fred E. Eggers, of the National • Science Foundation. 
' ' -The report of this subpanel,, wHich-took all of the ava|\^able inforn^ation on 
solar energy, including two massive '-'state of the art" studies commissioned by 
NSF, was exceedingly optimistic about solar energy. The fallWing table, taken 
from the v/ritten testimony of the Scientists' Institute on the^hreeder program, 
compares the estimates made by subpanel IX and Cithers with nhat made by the AEC. 
In every case, the estimates are considerably more optimistic than those of the 
AEC. 

Largely through the aggressive efforts of members of the independent scien- 
tific conmunity, the situation appears at present to be changing, and in fact 
provides an example of the impact of accurate, up-to-date, objective information. 
Although many people still think of solar energy as unattainable in the near 
future, a recent issue of the American Legion magazine tells the srtory of the 
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A Sdrnriiary of the Potential of Solar Energy for Electrical Generation 
Accorfiing to the LMFBR Environmental Statement and Other Estimates 





(a) 


OTHER SOURCES 


Possible Solar 
Energy Contribution 


LMFBR Draft 
Environmental 
Statement 


(b) 

Reoort of 
Subpanel 9 
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NSF/NASA 
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. * (d) 

• Mitre Corp. 
Report to 
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In the year 2000 
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U.S. electrical djsVland) 


No 
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b% 


8.4 - 14.7?; * 
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(as gercenj: projected 
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(h) 
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100% 


' 100?^ 


100^ 


Could Solar energy 
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competitive by 2000? 

c 


(e.i) 

"Little 
potential " 


Yes 


Yes 


Yes 



Notes: (a) ^ Draft Environmental Statement, Liquid Metal v Fast- Breeder Reactor 
Program , March 1 974. ' 

(b) The report o-* one of 16 subpanels convened to make recommendations 
for Dr, Dixy Lee Ray's report to President Nixon, The'^Nation's ^ 
Energy Future , December 1 , 1974. ... 

(c) NSF/NASA Solar Energy Panel, Solar Energy as a National Energy 
1 Resource , December 1972. ^ ^ ' 

(d) MITRE Corp., Systems Analysis of Solar Energy Programs Report 
' ^MTR 6513, 12/73. 

(e) "Little basis exists for projecting a measurable contribution of 

, solar energy to either electiMcity generation "or high energy fuels 

since even optimfstic projections of cost place solar conversion 
in a poor competitive position relative to coal or nuclear energy." 
' LMFBR Environmental > Statement , Volume IV, p. A. 5-22. 

(f) pTlo ^ ^ - . • 

(g) See MITRE report p. 120 which gives this value as percent total 
energy demand. This value has been converted to electric demand 
using data from: U,S. Energy through the Year 2000 , U,S. Depart- . 
ment of the Interior, 1972, Table 4, p. T6. 

(h) "Thus, the conclusion is drawn that th^ use of solar energy -will 
^ . not materially reduce the need for alternative .electrical energy 

.so,urces in the foreseeable future." LMFBR Environmental Statement , 
Vol'. IV, p. A. 5-34. 

(i) "The outlook appears to be that solar energy has little potential 
as an economical, major source of electricity for ^several decade^." 
LMFBR Environmental Statement , Vol.' IV, p. A. 5-34. 
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AEC's fifforts to cover up the validity of solar energy, and concludes that iolar 
energy might be a much more important part of our future than we once had/thought. 
And Forbes magazine, hardly known for'^radical or far-out statements, led/off its 
October 15, 1974 issue with a story "Solar Energy - Suddenly it lo'oks ^ promisT 
ing as' nuclear." This is hardly the assessment of solar energy being/largely 
way-out technology and nuclear energy being the necessary wave of tfj4 future 
tha^ had been prevalent just a few months before. 

'In^ these examples there is the connecting 'thread of 'V/ithheld information 
leading/to faulty conclu$ions and false impressions. In the one/case, workers 
tijought they were safe crawling around in" vats 'where they breatl(ed vinyl chloride 
vapor, when in fact they were exposed to a deadly chemical. l/ the other, there 
was a general impression that there was no real alternative to nuclear energy, 
and that therefore we had to be mortgaged to this dangerousy^nd expensive future, 
when in fact solar energy was and is a reasonable hope for /a significant portion 
of our future energy needs. The disclosure of the informartion produced decisive 
changes in direction; the legacy of failing to produce tjfe necessary information 
when it was needed, and then actually withholding it on/e ifwas produced, will 
be with us*for some time, in the form of workers fataiyfy and unnecessari ly stric- , 
ken' with cancer, and with a mi 10 stone-like nuclear er}4rgy capability around our 
necks. 




Session 10 



COMMUNITY, PUBLIC SCHOOLS, UNIVERSITIES— 
A STATEWIDE WATER QUALITY MOl^ITORING SYSTEM 

Toin Offutt and AT ison« Kerester 



TOM OFFUTT: - * 

An experiment was initiated in Ohio in the spring of 1974. that has grown into 
a statewide project with national applications. The , partners in this project in- 
clude five! state universities, the state environmental regulatory agency, thirty 
^chool systems froni fourteen counties, the UlS. Environmental Protection Agency 
and the non-profit Institute for Environmental Education. The project is designed 
to provide university graduate. students, high school teachers and their students 
with the opportunity to investigate significa/it community concerns, to serve the ^ 
conmunity and to develop career skills in environmental protection. The philosophy 
of. the program is based on the assumption .that when 'students investigate a problem 
ttiat affects^^ them they will apply the hard sciences as tools in order to understand 
the problem and then use social sciences 9s instruments to effect responsible 
change. The program creates an opportunity for this philosophy to be tested in a 
limited way as., part of an existing school curriculum. 

For years . students have 'conducted water pollution investigations. Many of 
these programs have been outstfanj^ing educational successes but in even the most 
successful, the same questions arise: Does testing for water jjollution make a 
difference in water quality? / Is student-generated data accurate and useful, and 
if it is, why isn't someone- oaying for it? Does the responsible regulatory agency 
really care about what students are doing? The Ohio experiment focuses on answer- 
ing these questions--in the affirmative. . . ■ ' ^ 

In October 1972, the CiDngress passed into law an. important bill which -amends 
. the Federal Water Pollution Control Act. ' Much attention^ has centered orf the puni- 
tive aspects of the Act with little notice made of its pervasively constructive 
theme.' Provisions in the first section of the act mandate public participation. 
The Act also requires states to submit annual inventoried of water quality and to 
conduct a statewide monitoring program. Public participation appears as a con- 
sistent theme of the act. ' 



Tom Offutt is Project Director of the Ohio. Statewide .Water Quality Data Devel- 
opment System and Vice Pr.esident of the Institute for Environmental Education, 
Cleveland. . . 
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In Cleveland, Ohio the InstitOte for Environmental Education (lEE) has been 
administering the Cuyahoga .Heritage Project, a National Demonstration Project of 
the U.S. Office of Technicat\and Environmental Education. This. Project has.grov/n 
from eight years of experienc\j'n training teachers and students in skills of 
water pollytion investigation. Vhe Institute asked Dr, Ira Whitman, Director of - 
Ohio Environmental Protection Agency, if students could be considered "public" and ^ 
did Ohio Environmental Protection ^ency really want their "part-icipation.". 
'-"^ The answer was a resounding and eathusiastic "yes!" This response was echoed 
by the Academic Training Office of the \).S. Environmental Protection Agency, by 
Regioa V of U..S. Environmental Protection Agency and by^EPA's National Training 
Center in Cincinnati. A presentation was made to the Ohio Board of Regents Inter- 
university Coirmittee on Environmental Quality-? This'group, comprised of a repre- 
sentative of each of OhioLs thirteen statejuniversities, added their support by 
co-sponsoring a proposal l!o fund the pi;ojecfr' Five universities also co-sponsbred 
the proposal and agreed to- pilot the. first year of the Project. These universities. 
Bowling Green, Cleveland State, Ohio State, Ohio University and Wright .State, con- 
tacted schools 1n their immediate communities, a proposal was written, submitted, '\ 
funded and the easy part of the program was complete. 

^.^Basic to the. program has been the requirement that only those teachers who look 
upon the, program as- an opportumty should be involved. Most teachers welcome the 
.exciting educational" opportunities that real experiences bring students, and 
thirty-fiye teachers from twenty-nine schools joined the project.-^ Efforts to dev- 
elo|:( an acceptable standardized data" collection system could now begin in earnest. 

success of the system depends upon its being of benefit to all participants. 
These air^ the benefits to each: ' • * 

Ohio EPA 

1. Reliable statewide'water quality dataat a low cost. 

2. An "early warning" system.' 

3. An i,nvolved and knowledgeable citizenry. 
Co-sponsoring State University . 

1. • A constructive v(orking relationship with local high schools. ' 
■2. An opportunity to serve local teachers with in-service credit. 
3. , A graduate prog^am providing experience in a variety of -schools. ^ 
C ooperating School Systems 

1. An educational project that links the sthools to the community. 

2. An operational component for an envirommental science curriculum.^ 

3. Parent support, teacher enthusiasm and student involvement. . . 
The Teacher ^ > ■ " . : 

1. Students excited about "learning" because "they need to know". 

2. Association with other teachers that share a* concern for the environment. 
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.3. Sophisticated equipment not usually available to a classroom teacher. 

4. . Graduate credit, both in-service and summer. 
The-Student • * , 

1. An opportunity to botK explore a problem and perform useftft\service,. 

. 2. A chance to apply academic experience. to a, rea] si'tuatio.n- 

^' 3. SkiTls that could lead to a cereer. 

, 4. ' Students from other -schOQl^s with 'a common concern. 

V . '» \ 

The mechanics of the program 'are simply .stated : students from -schools riear a 

university test regularly,' at specified sites in their community. They use eauip- 

ment provided by the state regulatory agency and techniques approved by both tn 

' " \ - * 

state agency and" U.S. EPA. The teachers receive training from the Institute for\ 

Environmental Education. ^'They build\kits +*o carry the watej; chemistry and "^bacter- 

iologic testing equipment'. The kits,\ with chemicals and glassware, cost about 

$60. 00. and produce data that ib accurate and standardized to standard methods spec- 

i.fica.tions. The data will not be used \n litigation but can serve as an early 

warning system. The regulatory agency i^ thus alerted to make its own investiga- ♦ 

tion. The data will become part of the na^|:ional water quality data system called 

STORET. 

' In the first year studo'ts are testing for dissolved oxygen, flow, total coli- 
form and in some cases for fecal coliform. Otis^er parairieters will be added as more 
equipment and training become avail able. 

The University provides technical assistance "^nd a graduate student. The grad- 
uate- student coordinated testing, ' data collection Input, provides the shared equip- 
ment and assists/the teacher in the field and lab. In most cases the teachers are 
enrolled for credit in the University. In all cdses there is a monthly meeting 
wfrere all parties come together to coordinate, plar| and trairt. 

The state regulatory agency supplies the equipment used., nn the testing. In 
Ohio the agency retains ownership (jf the equipment, but the equipment is specifi- 
cally designated for u^' by the- participating schools and is in the custody of 
the graduate student. Personnel from the nearby Ohio EPA District Office provide 
an essential link. They check the accuracy of the data, consult on sampling loca- 
tions, assist in solutions to technical problems and help identify each sample 
site With an appropriate computer input identification number. 

U.S. EPA's National Training Lab and the Region V Office of EPA have cooperated 
in every way to -see that standardized, acceptable 'techniques are' used. Institute 
for Environmental Education training cadre received instruction at the National 
Training Lab and Region V assisted iji production ot a "dissemination document" 
which explains the mechanics of the project. ' Both/ of these^off ices and the Acad- 
emic Training Br^inch of EPA assisted in ^developme/it of a set of audio'-visual mater- 
ials that supplement field work in the training, programs. 
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The Insf'tute for Envlromnenul Education coordinates the project. Teachers 
and students from Cuyahoga Heritage Schools conducted a two week training prograin 
for teachers, and students from' the participating schools across the state. Sup- • 
Plies and equipment for testing are provided every two months. Training materials 
"have been prepared ,^nd are. available, through the Institute. 

Plans to test the model developed in Ohio are being explored in other parts of 
the country. The Chesapeake Bay Foundation in Annapolis, Maryland and the Environ-' 
mental Education Center in Portland, Oregon'are maHing plans to introduce the 
program on a watershed basis with their regulatory agencies in 1975. The American 
Revolution Bicentennial Administration has recognized the project as a Bicentennial 
Program and it is hoped that during the Bicentennial year other states will join^ 
the project; ' , . 



ALISON KfeRESTER: . • ■ ^ 

* My name is Alison Kerester and I am a freshman at the' University of Wisconsiir- 
Green Bay. I have been involved witl^the Institute for Enviro-niiiehtal Education 
and activities relating to environmental education since L,was a sophomore in high 
school . 

My involvement and work, with the Institute for Environment^il Education cover 
a wide range of learning experiences. Workshops, training sessions, travel, and 
publications are some of the out-of-the ordinary educational experiences that I 
have been able to participate in. * - 

I was first introduced to environmental problems and the Institute for Environ- 
mental ETucation during a workshop held at my school during my sophomore year in 
high school. Jhe workshop was held to investigate the water qualit^y problems of 
a nearby brook. • 

The investigation this brook sparked my interest. in environmental education 
and the" kinds of activities that I.E. E. was doing. . . 

That spring 1 was asked to be a staff member at an I. E.E, workshop being held 
at Edinboro State College in Edinboro, Pennsylvania. Edinboro Lake v^s the subject, 
and after a brief introduction to the background .history and geology of the lake, 
all three. hundred participants divided up. into teams and started investigations. 



Alison Kerester, a. freshman at the' University of Wisconsin-Green Bay, ha^^ part- 
ir-ipated in environmental education workshops throughout the state of Ohio^andje-l^e- 
where. She has had two articles published, and has received the Presidential MeritN 
Award for Environmental Protection. 
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. My job, as a'staff member j. was to help people become familiar with membrane- 
flUration techniques in analyzing^the, bacteriology of th^ lake. We collected 
water samples in the morning and ran tests in the afternoon.- A wrap-up session 
followed the afternoon of lab work. Using all thedata that we, had 'collected to 
grasp a total outlook on the lak.e,. we discovered that i% was like trying to put, 
a puzzle together; many of the pieces vk^e missing and many did not fit. 

Although I; have done most of my work in water pollution, in the fomi of staff- 
ing workshops and independent research, 1 am al so interestefi in* the urban environ- 
ment. The, East Cleveland Board of Education asked I.E.E. to take 120 fifth-grade 
students out of the classroom and introduce^them to their community. Together we 
picked four aspects of this^ progressive urban community to explore, 

In order to introduce the children to areas outside of their . home territory, 
we decided, to take them on the Cleveland Rapid Transit system, which transects 
the City ot Cleveland and serves as neutral territory. Many of the children hadn't 
bten more. than 4 or'5 blocks from their homes in th&ir entire lives and conse- 
quently viewed their school, their area, as a kind of territory. Anybody outside 
that was an enemy. The rapid transit system wasn't threatening. We developed a 
program for th^m and they helped With this also. They decided that thdy woul(J 
like to interview people on the rapid trar^sit. First hf all we practiced. They 
made up a list of questions and they practiced on each other. Then" we took them 
onthe rapid "transit. I had a "tape recorder. They would say who they were and 
where they v/ere from, and ask permission to' ask questions. They would- ask peOple 
what they would do to make Cleveland a better city. Besides, doing that, we would 
get off at the rapid transit stops and the children filled out little information 
sheets, for example, environmental awareness sheets; What was the most dominant 
color in the area? How many brpken'-windows? Just so they could observe. We also 
got support from the city. We took the children one day to* the head of public 
relations for the Cleveland Transit System and the children presented what they 
were doing. The public relations person was enthusiastic and this epcouraged the 
children. , . 

This past sumfner was an exciting and busy one for me. I participated as a . 
staff member in the first^serie^of workshops .intended to initiate the Statewide 
Water Qual ity: Monitoring Program. Five state universities and surrounding high 
schools were involved in a series qf workshops held throughout the State of Ohio. 
During the course of^hese training sessions the participants became :^amil iar with 
five parameters necessary for collecting water quality data. • ' 

The month of August was spent working at EXPO '74 in . Spokane, Washington. I,, 
worked at the Environmental Symposia Building with a gif'oup of students. We had a 
porch off of the building where, we ran mini-workshops on water quality and dis- 
played equipment and curriculum materials . 
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It was an exciting experience working at EXPO '74, sharing thoughts and ideas' 
with teachers and students from across the country and Canada. 

Working as a teacher in a workshop, while still being in high school, was a 
rewarding and often fr^ustrating experience. I was learning while I was teaching. 
Being able to spark someone else's interest in an area that concerned. me. and 
'dealing with the resentment of some 1;eachers over the fadt that a high school. ^ 
student was trying to teach them a new way of looking at their environment, helped 
me' shape many of *my values and goals. ^ : 

I feel that students should be given the opportunity to 'take .the responsibility 
' for their own education upon- themselves. Many students have not been able to htfve 
this opportunity and, as a result, are used to viewing their environment in terms 
of the categories set down for them in the classroom. . . - 

As I continued my^-work with I.E.E. and as my interest j'n environmental educa- 
tion and environmental problems grew, I rea.lized that other students besides my-^ 
self were having difficulty in applying what they learned in the classroom to real 
community and environmental problems. ' ^ : 

I chose the University pf Wisconsin-Green Bay bec'ause it gives me the chance 
to continue the work I've been doing, which is important to me. ^-t gives me full • 
support for coming to conferences sucK as this. It also gives me the chance to 
take responsibility for my own 'education, which I feel is very import ,nt. I'm- 
planning a Career. in environmental law, and am going to develop my own major, my 
own concentration, trying to coordinate subjects and courses that I feel will aid 
me in environmental law. I'm going to'concentrate on environnretTOl. science but I 
would like to get a broad*" spectrum in economics and other courses. 'The university 
gives me this option. I'm also going to be applying for credit based on the ex- 
perience I've already had in environmental education. This is another advantage 
of Green Bay. . 
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^ Session 10 



DISCUSSION 



Question : Are you a resource for expert witnesses that appear in environmental 
lawsuits? How' does that work? 

' McGowan. ; If you ask us -a question, for example, I need X person to do Y thing 
in this area* we will try to find you somebody who is close by. Then, sometimes 
if it's a particul a^^thing, we'll find you somebpdy that may have to fly from New . 
York, because you have a specific need on a Specific thing. We have people test- 
ifying at non-judicial hearings as well.- 

Question: What is the nature of yoyr information woVk? How do you fin<f people 

. ' ' *■ " n 

McGowan : We usually make a lot of noise and then people start coming to' us. 
.We find people by organizing local groups. And jt's amazingT-wherever we go, we 
find that people are eager to, do things. They have all this training. We find 
lots of people who work for industry. (The same thing even applies to academics, 
but there 's'^a little bit less 'of it.) They vyant to do something and they feel 
constrained. We don"'t take positions; we Just tell it like it is. We give out 
the facts- If their companies don't like it, that's the.ir problem, not ours. 

" Question : .1 get the impression you figTit fires. Do you have ongoing programs 
where you anticipate problems and try to ^present a\l alternatives?. Or do you go ^ 
'"rom on*e crisis to another? i 

cGowan : It depends. We do have ongoiny prograrir§. The energy task force has 
been i\ existence for five years. We're Just publishing a book which is the re- 
sult of \ two-year study qnd does present alternatives. We do, oftentimes, fight 
fires beca*:use of the nature of things and because,, you know,>/e're a lean, hungry 
organi^atipn, and If fire comes you have to fight it.. We're right in the middle, 
of this. >kind of thing now, because the Rasmussen Report took two years and cost 
two million dollars. We have about 8 weeks t3 "comment on it. So, we have ongoing 
programs iri the middle of which there are crises.. 



Tom Offutt' was the moderator for SessionOO. 
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Question: Have yoM done dnythintj on lead from Smelters, as in Idaho? 

McGpwan: We don't have a group in Idaho, I'm sorry to say. We should have 
one, and the lead is a serious prob>em^, ' from what I know about it. It ought to 
be attacked vigorously because tlie evidence that we have (we've worked with lead 
^paint poisoning in children in St. Louis and NewVork) shows that even low Tevels 
are extraordinarily dangerous.. You caq*t tell what the levels are, either by 
urine tests'or by blood testing. YouWe^got to do either bone marrow testing or 
testing of teeth to determine Ihe real impact of lead because the lead»level in 
blood will'go tJown after about S-ix hours.* That does-nof indicate tha.t there is no • 
problem. The lead deposits in the bone 'marrow and also in the teeth. That gives 
you an idea of the problem. ^ 

Quejtioji: What effect will the^ disbanding 'of the AEC and the division into 
tw^P^Qew^ bodies have? ' - - 

McGowan: The Atomic Enerqy Commission foe the most part has not been disbanded 
The only significant thing that has happened i*s that the regulatory function ha^s 
cbeen dismembered from fhe promotion function. ^ . 

My own feeling is that that was never the^real problem with, the Atomig Energy 
, Cotmii5Wr>> "fhat was what everybody said, and they attacked' that an'd so that was 
spun off. The real picture will be ^hown with the passage -or non-passage of the 
non-nuclear energy bill which is now before Cor^gress. If t;ha^ gets passed with 
^significant funding levels and then the money gets appropriated, there wilVbe a 
•chance of-doing something. r But ttfe problem has been, and it's the problem with 
the Solar Energy Bill that just pass^ed, that NASA gets all -the money to develop 
SQlar energy. Well, there's a fundamental, difference between developing solar 
energy for use in outer space whef*e you want very light weight, therefore you're 
willing to spend $2,000 a kilowatt tb produce it, and producing solar energy for 
use In a home" or in a power plant where'you have to get it down to about $50 a 
kilowatt. The wrong people hav^ been getting the money to develop solar energy, 
aside from the fact that there hasn't been ^enough money. 

Question: I'm wopki-ng with a program v/h£re we're trying to teach children 
Investigative techniques, even as young as a preschool and kindergarten. I would 
like to have your ideas on how to convince your basic everyday school^district, 
your basic everyday classroom teacher that this is a -valuable lesson. 

' Qffutt: I think it's critical that you don't try to change'the teachers, but • 
that you try to identify the' ones that want to do this and work with them. There 
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are enough teachers that really want to involve their students in investigations 
of their community or their environment, so that you can have real success in 
working with t{iem. Finding those teachers is a difficult problem. You go into 
the, buildings and you talk to the faculty meeting, or you try to talk to them 
somewhere else.^ The first steps are always the hardest. . , 
The way it- has worked ijn Ohio is that we were asked by the state to expand our 
Cuyahoga program statewide. We did that by identifying the state university in 
the first case , that was interested in working with schools in its immediate "com- 
munity. It was , not very difficult to identify a professor at that university that 
was interested. "In almost all our ca^es he knew of students of his that were 
teaching in sdhools in*'the cor>munity, teachers that were hungry for the opportunity 
to get into investigative community problem solving. That's ht)w it happened.in - 
Ohio. , c 

McGowaji: 1 would disagree a \ittle bit. We've had some very interesting ex- 
periences. We would take teachers and students and involve them in^a situation 
where they had to cope v/ith interesting situations, and where the teachers were 
able to see. for themselves the things that youngster^ could do because students 
were doing them rt^bt -along with the teachers.' Once that realization was there, 
and once there was the motivation to do something, many of them went out and really 
started blazing trails. 

I think. the other thing you have to do is to give people support on how to * 
fight school administrations and school boards, and how to work with parents. It's 
not easy because education is an entrenched bureaucracy .tn many places*. You have 
to develop support systems for people'who are doing that. And it's very important 
to have examples of programs that,haVe worked, workshops or whatever. When a 
teac^ter ^ets something^ working in one school district, an adjoining school dis- 
trictvv/ould like to see thnt it works there, so they can get superintendent sup- 
port. 

PXfuti^ ^ think in terms of very narrow support systems and narrowly focused 
activities. And .1 think that was one of the most important things about the pro- 
gram with the fifth-grade East Cleveland children. They never have had an oppor- 
tunity to talk to anyone outside of their family or school. This started tha in- 
vestigative process for them. Talking to somebody tha.t they'd never met before, 
finding out what, they thought, telling it back to Alison on a cassette— they were 
taped, it made it important, and then they came back to school and heard what 
everybody else had to say. Alison gave them suggestions on how to get better in- 
formation on the ne>(t interview. Th^n they had to write this, up so that they were 
actually learning to communicate, arid it was important and it related to their 
needs, ' * , ... 
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Questjon: There Is in my artM of long Island, a well-known biology teacher 
who has somehow hit upon the knack of taking advantage of opportunities that fall 
T>i. his lap and making them into whole curriculum units. 

%De of the students found an owl that was shot on Christmas Day and they even- 
tuallyVorked that up into state legislation protecting owls. They fou'nd a dead 
whale on the beach and they went into a whole investigation of whales, their life 
cycle, their anatomy, how they are being destroyed, and problems of how-to protect ^ 
whales. This was originally biology/ Then last "Spring he phoned me and said, 
"You know, I've hit upon something that's really botheriYig me and Tve got to get 
it out. I'm discovering that my students 'are leading me more and more out of 
biology and into understanding the community, I am inventing sootething called 
comnlunity-based education. We need to do something about that, hold a conference, 
. publish a magazine, form a national organization..." ^ 

Hoi^ you seem to be talking about community-based education. What do you think 
of his idea of some kind of exchange of curriculum, how to do community-based educ- 
ation, the nitty-gritty of this as a teaching device, a regular standard method 
that you can teach people who don't know how to do, it;, as naturally as he. did, 
there are few people as talented. *^ 

Offutt: That's what I mean about this delivery system. One thing the Ohio 
program does, it gives an opportunity for people like this feacher to get together. 
And being together they are far**Jnore powerful and they can really make changes. 
There's got to be SDine value shown to the community, to the educational system, 
to the superintendent, to everybody for what these kids are doing. The same old 
thing of sitting in a classroom isn't going to hurt. anybody, as somebody said to- 
day. But going out/ into the community is risky. 

fiueS-tJon: I'ln interested in how you got past that first gatekeeper. The fact 
that the EPA people accept the dat^ gathering the students were doing is sort of 
incredible. 



pffutt: First of all, if the data isn't being used for legal piln^ses it makes 
it easier. PL 92-500, the Water Quality Act Amendment of 1972, requiresN-t^at eVery 
state put together an assessment of the state Water quality. It's also reqiMred 
that there be citizen participation in this. Are^.high school students citizens^-. 
That's the first hurdle. And if they are, the^ they can participate in the program 
if they can receive very simple training in daing these tests. The ^ssolved oxy- 
gen test doesn't take four years of graduate training. So as long as Tt's support- 
ive, positive data. Information upon which plans can be based, upon whicK^reports 
can be submitted^ that's fine. If it has to go in'Titigation, I wouldn't ^ant the 
youngsters involved in it. The information does provide an early warning sy\tem 
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for the state. Thf»ro are monthly meetings with the EPA people and the teachers 
In each one of these universities, .at which the data is all put together andv 
hahded over. The problems are discussed, and at that time, we might say, we'^e 
finding these levels* consistently in this particular tributary, there's this mun- 
iciodllty, industry, trailer court, whatever. Then it would be up to the EPA to 
make their own investigation and take action. 

Que^stion: What's been your experience with that? 

^It^MtV Very. little, We've had three years on the Cuyahoga, three months on 
the statewide program. On the^Cuyahoga, we've had one ease in which a building 
ban was slapped on the city as a result of a student alerting the EPA about his 
data. We haven't gotten Into it any more than that. 

Question: How are the participating schools made to feel that they're part of 
tf statewide program. What's the feedback mechanism? 

Pil^uttJ I didn't want to get into all the complexities, but it's extremely 
important. The data that is developed and fed into the EPA is reported back to 
,the students as part of a package on their watershed, so that they see how their 
/ work relates to everybody else's work. That's done through the state EPA. 
' There are two statewide meetings that have. been written into the proposal so 
that everybody gets together at the university. The university is giving the 
teachers in-service credit for what they're doing. That's another support link. 

The students see how .it all fits together, and they see that it's real and it's 
needed, that they're really doing something. 

ftuejilQff' J wonder if you'd comment on whether this is generating personal 
involvement of the student in environmental activities, other than the academic in- 
volvement. 

^erester; First of all, there was the frustration. When said the school 
gave me support I was talking about one teacher in my high school. She gave me 
the kind of support I needed to do things* but it was very frustrating, not to be 
able to go full steam ahead~-I had to do all this other stuff. Now I feel able 
to breathe at Green Bay, because I do- have that kind of support. Frustration that 
produces change is one thing. ^ 

Question: Are^ there other students besides yourself that continued on? 
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Kerester:' The two qirl', that ^)ot inc started still have an interest in the en- 
vironment^ but they are applying it, for instance, in medicine. The interest is . 
still there. The approach that I learned, the interdisciplinary approach Green 
Bay focuses on, the approach I learned working with the Institute, can be applied 
not only to environmental problems. It's a method and a way of looking at things, 
and a way of learning how to think. Thaf's important, learning how to learn, and 
teaching other people. '\ 

pffuj.t: There are 1300 students actively involved in the Cuyahoga Heritage 
Project in the 18 school systems in northeast Ohio that are working on. that pro- 
ject. Some pf them are peripherally involved and some of them are very, ver^^ 
/deeply involved. We're primarily working on quality and the depth of it and est- 
ablishing credibility.. 

qijestion; You've told us the success stories and only one failure, and i.t's 
nice to have a positive note, but it's^also realistic to give some of the stumbling^ 
blocks that came up andjeft you frustrated. You owe it to youV own intellectual-, 
and academic integrity to pass this information on to us so that we know what to 
anticipate when you come along and say, "Do this as a research technique. It. may 
'involve the loss of a number of- jobs but their parents will support us Tm sure." 
What went wrong, did the students lose interest? You make it sound as if every 
two weeks is not too much to expect. My experience', is , every two weeks is not too 
much to expect for two weeks. But after four months and six months the continuity 
o:f the program suffers. 

I Offutt: Obviously, we want to talk about successes and there's a good reason 
for that-we have learned from at least some of the failures, some of the mistakes 
that were made. And jf/e have tried to build on the sometimes slim bed of success 
that runs through the program. But the one lesson we have learned is to rely on 
the students, and almost every time -where we haVe had failures, it is because we 
have not relied on the students. And we have had successes where we have relied 
on the youngsters. ^ 

For example, we ran a program in the suimier of '69 in New Hantpshire and we 
brought 30 teachers and 30 students together. At the end of that program (it was 
: three weeks) everybody went charging out to- reform the world, and by the time 
three months had gone by we didn't hear from thos^ folks any more." One of the 
■ reasons for that is that we did not'develop. the kind of support mecha'nism that 
was necessary to help them face administrative problems. The schpol board or./.he. 
administrator or the principal would say, "No, you can't take students out of 
/ class, we're not, insured for.it,". "We don't own the buses," etc. The failures 
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have been whf^n^ we hdVf not reMed on'- the students to give support to the teachers 
that they need In order to h'yht the, battles that need W be fought. There are 
lots of teachers who have gone through programs of one kind or another and haven't 
done anything'after* they! ve gone through it. And there are lots of people who are 
frustrated. They can't get money to do the programs,, to buy equipment. 

One other thing is that there's got to be something in.it for everybody that's 
involved. There has to be an honest, real payoff" for the youngsters, the teachers, 
and for every party to this thing. Tt will fail unless there is something in it 
for everybody. 

Qtjestion.: Have you explored and interpreted any problems of more pristine 
envit^-onments? • %. \ ' ' " , 

Ott^-y.' Just last week we were asked to -s.tip in Helena, Montapa to talk to 
the people there about a project /in Montana. The initial reaction from the man ^ 
in charge of water programs,. is that there are water problems \in Montana. But 
•where you have people going to school you do h^ tributary streams, you do have 
local problems that can be identified. It's useless to do environmental tests on 
an area where the students aren't going to find anything. * But I don-'t think you're 
going to find many streams like that. •* 

Qj^FSALon: Does it come across to the students ptbat there are such streams, 
that there are streams of varying qual ity? .Sometiffe\^agencies give the impression 
that everything is bad. I wanted to be certain' someltow in the elementary programs, 
starting with the fifth grade, or the' secondary school program, that this balance 
is coining across. - ... 

Offutt: You're right. I've seen it happen with students that focus' only an 

degradation prQblems--they feel, what's the use? Everybody breaks up and goes 

home. There's. got to be this balance. And I think there is. But it isn't built 

into this program. ' . ' - 

Comment: We built it into ours at Green Bay. We organize the schools on a 
watershed -bae^^Vf and you se]ect your schools or the schools apply to work on it. 
Make sure have .a cross-section ,from the top to the bottom of the watersh^^d. 
By brlng^pg' them together prior to the sampling, and following them through the * 
'sampling and then collecting and analyzing and summarizing the data, you're usually 
able'to show gradients on all of these streams. 

Question: Is there any reason why this kind of concept couldn't be extended to 
really urban areas, wher^f^ the students wouldn't be expected to go 20 miles out into 
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the woods but are living in an urban environment and can study whole processes from 
within, such as measuring' air qua'Tity, and looking at the greater environmental 
issues of urban plannih^, traffic flows, and so on? 

Offutt : It has been done and it should be done. I would make some general 
comments in response to that question. If you ask a youngster in a city school 
system-what problems he or she is facing or is going to face, environmental con- 
cerns are really way down on the bottom of the ladder. That is an issue that we 
must deal with.- Those students are going to be faced with unemployment, for ex- 
ample. It i's a challenge' for environmental education to show the relationship 
between the high interest rate and environmental concerns. And if it cannot show 
that, then environmental education .is a failure. It real l/.|ust show the workings 
of society. That's what those youngsters are going to be interested in because ' 
they . face it every day. 

• To some extent, we, are having visited upon us the results of a failure to realize 
what was going on, the way that we had to move as environmental educators. This is 
an interesting yfear for lots of reasons and one of the reasons i5 that we are faced 
with a do or not do situation. Either we face these issues, or environmental educ- 
ation Will go the way of lots of other things and turn into a fad, something that 
once was and now no longer is. It would be a very bad mistake if that happened. 
It's up to us, as practitioners of environmental education, to see that^it doesn't. 

Questionr -^How can society find a way to consider early alternatives on what 
to do about a smelter, for example. What kind of mechanisms do we have, or what 
could be developed to ^start that kind of action? . , 

McGowani That's an interesting question. I-think that we, don't have the mech- 
And we are therefore faced with a series of seemingly unacceptable altern- 
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atives because we have not developed the mechanisms, arid because we have not as a 
society decided that we're going to come to grips with some of these things before 
'they develop into a confrontation situation with no acceptable/alternatives. The 
. interesting thin,g about the present time is that we are faced \nth a situation ^ 
where we can make meaningful decisions. That is, there is a general understanding 
of a series of problems. My belief at this point is that unless there are some 
changes in the economics of energy production, the energy industry will not be 
able to hac\ it. There are indications that unless there are changes in the en- 
tire productive enterprise, it won't be able to hack it. We can learri from past 
mistakes and develop those mechanisms. But I think we are moving into a pUnned 
economy, no matter what we do. It's really just a question of who's going to do 
the planning, whether they're going to" do the planning, or whether we're going to 
do' the planning. ATid for my part, I don't trust themr I want to do the planning. 



ERIC 



• \ 248 

253 



Question: How do you get tliat planning' to be done by the general broad public? 
This morning it was mentioned that environmentalists are really, elitists, What 
mechanisms do you see for getting, a wider participation, having a wider '* ipact? 

HcGowan: Port of it is simply to develop a certain kind of pdlitical sophis- 
tication among people who are interested in working on problems and.in mak».3 
changes. And by political sophistication I don^t mean (although it may be partly 
that) knowing which committee is doing- what thing, what bill, and where the appro- 
priations come up. I mean a real understanding of how impact is made in society. 
Just like we say, "Trust the students to do things," trust the people. When people 
know what's going on they'll make the right kinds of changes. . 

Question : HaVfe you seen the impact from your course, for example, rub off on 
the s.tudents so that they become actively involved in other areas, beside^ just . 
doing their specific samples? 

Offutt: Absolutely. Tin talking about the ones that are coming out of school 
and graduate school now and are beginning to make impacts in the cotmiunity in the, 
veryreal ki-nd of ''a way, to apply the technology. They .aren't keeping it to them- 
selves in the lab, or teaching it to someone else so they make sure it stays in' 
the lab, but actually applying it in the community. , 

McGowan r That is not to say that we have all the answers. I'm going to take 
issue with Tom. Tom says that the -information should not be used for litigation, 
but that it's all right to use it for EPA. I don't see the difference, frankly, 
between data being used for litigation dn^jthe one hand and its being used by a 
state agency on the other. State agencies aren't all good. Some state agencies 
are pretty evil things as a matter of fact. I spend a good ddal of my time fighting 
the federal EPA.' So we have to Tdc very careful, "We.have to establish a program 
vyhere the students can challenge you as effectively as you can challenge them. ^ 
When' you can develop students that can tell you that you're full of hot water or 
hot air or whatever, then you've got a successful program, when they can understand 
the economics of the situation and begin to understand that maybe EPA answers to 
some of- those indu^tri^i.l interests. . ' . • . ' 

Qu estion : One of the first things that happened in one of .the first panel 
discussions of the conference was that two of the speakers emphasized the po.int 
that educators can't le^ve any value system with the people they educate. To me 
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that really didn't tjtakc much sense. I mean^ unbiased informattan. Either you are 
biased in one direction or another. Did you get a lot of bad feedback from par- 
ents arid the community because of that? • . • 

Offuttr No, frankly... Maybe we should have. You're talking about values. 
Your values. have to be developed as a result of having done so'THething, that's what 
it's all about. I think that the values that the students develop' haven't threat- 
ened,. -,and maybe that's wrong. BOt one of the things to remember is When you're 

. dealing with a problem that is extremely complex, in most cases the ag^sncy that's 
responsible for it is trying its best. on the local level, trying to do something. 

* The constraints are understood, and the students can begin to appreciate the fact 
that environmental problem's aren't simple and can't be sirhpl istic^l ly answerfed or 
stated. ' < . \ 
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ENVIRONf^ENTAL ENGINEERING TRAINING PROGRAM IN LATIN AMERICA 
AND THE CARIBBEAN AReXwITH THE COOPERATION OF THE 
PAN AMERICAN HEALTH ORGANIZATION . 

Edmundd, Elmore 

* . ■ * • ' 

'On a continental basis significant accomplishments are being made to im- . 
prove environmental conditions in the Afnericas--and especially so with respect 
to the provision of Water-supply and sevferage services. The continental water- 
supply. and'sewerage program is based on the simple rationale: 

. ^-That to satisfy human needs is nature's most precious substance,; 

—That community systems of water supply and sewerage are basic essen- 
tials to the health, economic and social well-being of peoples; 

--That safe water, in reasonable amounts, available in homes, together 
^ with sewerage systems, will redu£e enteric infections and related 
illnesses; will-decrease infant mortality; will promote cleanliness 
of the person, the home, and the community; and will engender self- 
j'espect and enhance the dignity of Man. - 

Throughout the Americas, these facts are well established, well understood; . 
and are endorsed and strongly sifpported by the people. 

•More recently, this importance of water- for-people and sewer-servi ces-for- 
pieople Was reaf f irmed-'-and broadened to embrace related environmental needs— • 
by, the/pronouncements of the American Chiefs of State at their Summit Meeting' 
in April 1967 at Punta del Este, v • 

The Governments of Latin America are responding aggressively and effectively 
to these challenges. In terms of monetary parameters, in the period 1961-1973 
aboiit 3.8 billions were invested for water-supply .and sewerage works. Of this 
amount, 2:6 billions, (about 66 percent) represents national funds— the remain- 
der, 1.2 billion. (about 33 percent) being loans from internationl agendes. In^ 
terms of the human equation, these impro,vements benefit 80 million, people. 

0 * 

Edmundo Elmore is a staff member of the Department' of Engineering of the "P.an 
American Health Organization in Washington, .D.C., and is, responsible for the 
coordination .of a trai'ning program in environmental engineering in Latin America 
and the Caribbean area. Born in Peru, he has served in the Ministries of Public 
Works and Publ ic Health -of his country, and has been. with the Pan American Health 
^Organization since 1962. . \ / 
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A few years'^ago, it was quite apparent that the massive continental programs 
in water-supply, in sewerage, and 1n related environmental controls would require 
traTned technical manpower in' numbers and types far in excess of what noVnally 
might be mobilized— and would require service laboratories and related facilities ' 
not then in existence. 

Responding to this need, aggressive actions have been taken on two broad 
fronts:.: First, strengthening schools of, engineering (especially with respect to 
sanitary engineering curricula)*^, and second, the establishment of a continental 
^s^stem of continuing professional education and a, system for the training of sub- 
professional technical manpower. Both actions 'involve close collaboration with 
universities—and both h'ave been extraordinarily successful. 

i;^he' program for undergraduate education integrates sanitary engineering 
curricula into schools of civil engineering. This prarctice is now followed at 
25 universities in Latin America. The programs for professionals and the train- 
' Ing of technicians are receiving exceptional response from universities and 

government agencies. At present, there are. 42 universities in 24 countries in 
' the networkr-coriducting 70 to 100 short courses per year and benefiting about 
2500 professional and sub-professional personnel. The total expenditure for 
this program is $1.2 million per year, of which less than 20 percent' is provided 
from PAHO resources. 

ConcL- ently with the development of the education and training programs, the 
Organization Js using its influence to stimulate graduate-level education for 
anitary engineers at selected universities. At present, eleven universities 
ffer graduate programs in sanitary engineering. An interesting by-product of 
ese efforts has-been the upward trend in full time faculty at schools. of 
ineering— from less than, 10 in. 1962 to about 50 at present. 
The third extremely 'important cog in the PAHO machinery for training and edu- 
cation is our newly establishfed-regional Center for Environmental Sciences and. 
Engineering in Lima, Peru. In addition to its other functions, the Center 
mission include.s a major role in . the development of educational activities and *^ 
of the applied research-potential of the universities. It will assist member 
countries in establishing and developing educational programs and quality 
research and teaching centers. It will strengthen PAHO's present supports to« 
the education and training network, as wellas to undergraduate education; and 
it will provide stimulus for research training. ^. 
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WATER POLLUTION CONTROL IN THE FEDERAL REPUBLIC OF GERMANY 
: Hendrik Bebber • 



Water pollution in the federal Republic of Germany is due to the great quan- 
tities of used water that is discharged uncleaned, insufficiently cleane^d, or some- 
times even poisonous. The burden has multiplied during the last few decades, ex- 
ceeding th? self -cleansing capacity of rivers and streams which have become in- 
creasingly befouled, often turning into sewers. ^ ' ■ 

In many towns and industrial plants the cleansing of used water is poor. The 
reasons are that water authorities are overburdened, regulations are not being ob- 
served, and towns and industrial plants lack financial resources and government 
assistance. to construct cleansing equipment and sewage systems. A tolerable water 
supply can be attained only if the water used in homes and industry which flows 
into public sewage systems or directly into wate^^ways is cleansed and treated 
biologically. * ^. ~ 

^ What is needed to achieve this goaV are new sewage systems for 14 million . 
people, expansion and modernization of already existing cleansing equipmeTit that 
now serves 13 million inhabitants, and the construction of new purification in- 
stallations serving 25 million more people,' This requires an investment of $2.3 
billion for, cleansing equipment' and- $6 billion for sewage systems . , : 

• In industries pumping their used water directly into waterways, the cost of 
building purification equipment and- sewage systems is estimated at $1 .7'bi.ll ion. 
In addition to the cost of these remedies the increased use of new and steadily 
mounting quantities of used water must be met. The -remedial program itself amount^ 
to an emergency and must be completed within the rtext 12 to 15 years.; If not, thfi 
waterways will worsen. \ 
* . To make and ke£p the waters clean, $170 million must^J>tf spent, annually on - 
cleansing equipment and $430 million in sewage systems each year through the early 
1980's. Industry alone must invest $130 million yearly in^cTeanSing equipment. 
At present, funds upended for clean water are below these figures. There is no 
complete data on the investment necessary for the direct disposal of wate»*s used - 
in industry. One estimate shows that tiie $36 million spent by industry in 1969 is 



Hendrik Bebber was the Press'and Public Relations Director. of the pavilion of 
the Federal Republic of Germany at EXPO '74. He >ias been a college teacher in 
Nuremberg, Germany, antl an editoral. staff writer for the Nuremberg News , as well 
as West GeVman Government information officer at fairs in Italy, France and Eng- 
land. ■ 
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considerably below true requirements, even if this sum does not include investments 
without tax benefits or investments for water cleansing equipment in new factories. 

* Those who cause water pollution must be responsible for its elimination. The 
willingness of polluters to assume the cost of purification without any direct . 
benefit to them varies from case to case. Some towns and factories have gone to 
great 'lengths to create good equipment for handling used water. Enlightenment and 
government financing must encourage motivation to do what has to be done, even in 
"lagging towns and factories. Public resources can help spur investments. 

'past neglect is not the fault only of those who .use water and then dispose of 
jt uncleaned. The states feel obligated to encourage the Construction of purifica- 
• ti 00' equipment and expensive sewage systems, especially within the public domain. 
The federal government, too, has helped in the past few years to finance the con- 
struction of purification equipment, especially with^ credits , when towns or fac- 
tories contribute a suitable sum on their own: 

The annual water needs of the population of Northrhine-Westphal ia total 'about 
1.6 billion cubic meters. Industry draws several times this quantity froiri wells 
of its' own, so that the total consumption of water in Northrhine-Westphalia is 
about 6.2 billio/T^cubic meters annually.' v.- 

The needs for drinking water are filled by Water from wel 1 s^, 'ground water, . . 
bank-filtered ground water, and surface water. Especially along the rivers Rhine 
and Ruhr there are sufficient supplies ensured by the availability of bank-filtered 
water. About 16 per cent of the demand for' water is drawn directly from surface v 
water. A necessary precept for maintenance of the water supply is, therefore, 
water pollution control and conservation of watersheds. . ^ 

As early as in the 1920s pioneer work in ^his fiel^ was performed in the Ruhr 
district. It was realized that pure water can be maintained only through regional 
action, and the first cooperative water-supply and, conservation organizations 
(Wasserverbaende) were founded. Also, sewage treatment instaM ations were erected 
and operated. ' * 

The legal situation in the field of'water pollution control is similar to that 
in air pollution control. Here again, the' principle has been established that those 
causing polluted water to flow into fivers and tributaries must pay the costs of 
puriTication. Legislative authority is. vested in the Federation partly and partly 
in the states. Major demands for surface water pollution control are also to be 
found in regulations governing planning. On the federal level the following laws 
. are important in water piollution control:, the water household act (1957); the law 
on detergents in washing and cleaning agents (1961); the inland waterway shipping 
rules (1956); the renul ations. on the erection and operation of installations for 
the Storage, distrlbutsion, and transportation by land of inflammable liquids (i960); 
and the convention on tfte international commission for poUutfOn control ^f the 
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river Rhine (1963). ^Furthermore, in Northrhine-Westphal ia' the water act (1962), 
the regulations on storage tanks (1968), and the gui del ines governing the protec- 
tion of medical spring areas (1968) hold good. ' \ . 1 

The extent of river pollution varies much.^ It depends on the concentration iqf 
industries and residential areas, along specific stretches of river and on how in- 
tensely sewage and waste water is treated in local purification installations.. 
The consequence i.s that it is not at. all true that the heaviest" degree of pollution 
is always found in the .lower jicourses of rivers. 

Aside from its provisions concerning air poll ut ion control , the aforementioned 
"Northrhine-Westphalian Program 1975" also contains measures for improving water 
pollution control,- It is, hoped Jhat in this way most of the rivers can be freed 
of at least the worst pollutants. . \ ' ■ 

for the towns, this means levying taxes on inhabitants and. factories to cover 
the costs. So far, however, financial aid and enforcement of water laws have. hot 
stimulated the construction of enough cleaning equipment to assure a clean water 
supply. "i i . 

The North Sea and the Baltic Sea are b^ing increasing.ly polluted, and little 
has been done about it. Federal regulations are va^id solely in coastal waters,, 
and international agreements p^revertt ocean ^pollution caused only by oil spills, not . 
other injurious matter. . ^ 

The grywing pollution of the North and Baltic Seas by industrial waste is bur- 
dening the relationship of countries bordering the coast. The federal gavernment 
will submit a .bill for an amendment to the 1"958 JnternationaT Agreement on the 
High/Seas. It will include the right to regulate waste-and garbage dispo.%al in 
the ocean and will "urge immediate negotiations with countries bordering the North 
Sea, aiming at an agreement to keep the water clean. 

A similar arrangement is indispensable for the Baltic Sea. The federal govern- . 
ment strongly supports' international' efforts toward a worldwide agreementsJbn keep- 
ing the seas clean. ^, . 

' The amount of usable water in many areas is far from sumcient.to meet public 
needs.. These areas depend on surface water, which is much more vulnerable to pal- 
lution than water below ground.' The contingent dangers can be anticipated if the 
^■use of ground water is increased and improved, especially water obtained from 
greater depths. ' ^ \ • 

* , ■ It is difficult to determine pr*ecisely' how much ground water is available. To 
-obtain a r,eliable estimatej a me'asUfing program should be dev'eloped in cpoperation 
with the hydrpgraphic services of the various states^and through an exchange with 
American bxperts. The results wou^d be p'rocessed in a data bank. A water research 
and development program should take into account the changing environment and liv- 
ing conditions in developing water resources. * The program ranges from applied (^6 
particular research to the development of new technologies and the testing of model, 
equipment. * ^ ^ . , 
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ttesponsibility for d^vplopinfj the program lies in the institutes for water re- 
search of the federal and state yovernments , the universities and industries. It 
win Include cooperative work on specific research subjects. The overall research 
and devey<)pnient program which covers work already under way will also include: 

1) investigations on effects of pesticides, refuse matter, food, and poly- 
cycltcal aromatic hydrocarbides 

2) investigations on the nature and scope of coastal water pollution and 

V cleansing measures for maintaining coastal waters for health and recrea- 
tion, ^ 

3) investigations a', the effects of hot water discharges from thennal power- 
works, 

4) Sevelopiiient of techniques for purifying used water, supervising and keep- 
ing waterways clean, ..construction and testing of model equipment for 

* cleaning used water, artificial aeration, 

5) investigations to determine th^ country's total water requirements, and 

6) inve^;f i gal: ions on the probable development of water management gntil the 
year 2000 with the ^lim of forecasting needs and conditions far in advance. 

The crucial points of future measures aimed at control of Water body pollution 
v/ill seek to control the pollution of the rivers Rhine, Ruhr, and Wupper. Made 
possible by state assistance from Northrhine-Westphal ia to total 632 miVlion DM 
during the next five years, 'these projects shal 1 be carried out jointly with town-, 
ships* coimtiunfties, and water supply and control organizations. 

The federal.^goyernment,, tqb, intends to take a more active part in the efforts, 
to fight-dangers to the environment to the extent that it possesses legislative 
authority, or is granted suph authority by the states. Federal Chancellor Brandt 
recently* referred to this task as one of the most important ones for the coming 
years. It is one of the five maJn poihts in the reform program of his Adipinistra- 
tion. The Federal Minister of the Interior characterized the reductimi' of the 
lead content in gasoline, a law on waste disposal^ the improvement off the water 
household att, a water hygiene act, and a federal law on emission pollutants as 
the most pressing needs. * 

It is officially estimated t'hat in the Federal Republic investments of 15 bil- 
lion DM must be made solely 'for the erection of drinking-water purification in- 
stallations as well as ano^er 3.5 binior\ DM for the construction of garbage, dumps . 

If life in our cities and industrial centers is to remain bearable and attrac- 
tive, such efforts to control air and water pollution are- absolutely necessary. 
The inhabitants of these* cities and industrial centers produce, surely, a major 
share of the social product, therefore, a sufficiently large part of that product 
should be spent in insuring that they live in adequate environmental conditions. 
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ENVIRON MENTAL EDUCATION IN 
SA S KAT CHE WAf _AND CANADA 

Fred Heal 



i*m delighted to have this opportunity to come to Spokane and share some 
ideas with people from not only within the United States but from other countries 
around the world, This is a delightful experience, and there should be more 
opportunities for a wider variety of people to share in these kinds of discus- 
sions. ^ . - 

Before I get into a report on where we're at in environmental education i(f 
Canada, and .pec i fically^ln Saskatchewan. I want to respond to a couple of things ^ 
that I have heard over the past few days. The questions have come from several 
of yctu. Is there a cooling off in Canada for Americans? I thinjf that Canada, like 
other countries, is looking at America and respecting and admiring to a great 
degree the progress and advances this country has made. 1 know tha^ the number " 
af opportunities that I've had from my educational experiences, the opportunity , 
of meeting and working with people south of the 49th has been a'very broadening 
experience for me. And this' is the kind of thing that goes on to a very large 
degre$j. Scient^ic research goeS;back and forth across^that world's longest un- 
defended border at regular intervals. Training programs that the Environmental. 
Protection Agency has been sponsoring for years at its laboratories in Cincin- 
nati. and North Carolina have attracted a number of Canadian water and air qual- 
ity p^ple. This training has gone back and forth, and I thinic has been mutually 
beneficial for our'two countries. \ • 

Institutional arrangements have shown a good deal of cooperation. Thin^s^Hke 
the International Joint Conmission.- that body that tries to marshal the different 
concerns on water aaxi water related problems between these two countries, have 
shown that, cooperation between two different nations can work, and v/ith a .lot ofy' 

■ .joorl negotiation and a lot of Mear-cut thinking can have some, very positive 

■ results. ' ■ , 



Fred Heal is Head of the Public Information and Education Di vision of .the 
Saskatchewan Department of Environment. He was formerly Assistant Director of 
the Centor for Environmental Communications and Education of the University ot 
Wisconsin at Madison, and has had extensive teaching experience at all levels. 
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I would bdy, thouqh, that. Vmw is a feeling in Canada both pf wanting to 
decide her own destiny and shape her own development. I don't think this is 
unique to Canada, Mayfae it happened a little later in Canada than it did in this 
country, but it seeins to be a rising voice today. This is particularly true in 
the area of resource development and management, and more specifically in the 
area of energy. All of you have heard both of cont'inental energy policies and 
NAWAPA, which was going to divert major rivers in Canada, in the northern part 
of Northwest Territories and so fortfj, down into the Colorado Basin, Those kinds 
of discussions perhaps are not received with a great 'deal of enthusiasm in Can- 
ada. 

Nevertheless, I think we have illustrated on a number of occasions that there 
are resources that Can be shared on both sides of the border. It's a credit to 
Spokane and the people who are involved in setting, up Expo '74 that they are 
creating a series of symposia, I've seen them over the past few months* We 
bring people together, people who have di fferent perceptions , different perspec- 
tives, and perhaps different ways of thinking about life, and give them a chance 
for discussion aicid dialog, That will in the long run prove much more successful 
than going back tb isolationist policies, which I hope doesn't happen in Canada. 

Enough of the political ramifications where are we environmentally and in 
environmental education at this time? 

Before you can get a real appreciation of the various differences between 
Canada and the U.S. environmentally, you have to recognize the constraints that 
our constitutional framework, the British North America Act, puts on federal ~ 
provincial relationships. Canada i.s a federal state. The provinces have a sig- 
nificant degree of autonon\y under the BNA Act.. Such items as ownership of natural 
resourtes are clouded by different degrees of legislative responsibility. For 
example, the provinces have, clearly stated in the BNA Act, responsibilities for 
oil, minerals, and natural gas development,. Unfortunately, the whol-e question of 
management of resources has indirectly been affected by international and inter-, 
provincial trade, which is more or less a federal responsibility, and by tax- 
ation and revenue sharing. So while it may be clear cut that the actual land 
ownership Ties in provincial hands, how the resources are developed and operated 
is affected to a large degree by federal legislation. This has given rise to a 
■public debate in Canada over the past few months on the whole question of energy 
development, and who really controls the energy resources of the country. 

What has. been necessary in a national kind of activity, then, for environmen- 
tal protection 'is the establishment of statutes and regulations v/hich work for 
.cooperation on a federal -"provincial basis. The Canada Water Act, for example, 
provides for federal - provincial joint research, planping, and management of 
water basins. Th^'i has meant that agencies like Environment Canada which was 
established in 1971, I^believe, to put some sortof finger on environmental 




protection In Cdna»la» Have not been able to operate unilaterally, but must 
cooperate with provincial agencies. This hab a number of implications within the 
environmental protection field, but I want to say more about its implications 
for the environmental education area. 

Education was one of those rights and duties that was clearly delegated to 
the provinces when the British North American Act was written. This means that 
we are unlikely ever to see a national environmental education act per se in 
Canada. Very little Initiative can be shown at the national level in education 
in the country. We don't have the advantage, at least for the K through 12 pro- 
(jrams, of standardlzi^d arrangements as you do in this country. For example, the 
province of Ontario nas a five-year high school program. Other parts of Canada 
have a four-year program. The question of parochial schools and public schools 
yarles from province to province. J?egu1ations regarding examinations and courses 
taken, the degree of provincial control over education, differ tremendously from 
one area to another and it's very hard to give you an overall viewpoint of the 
whole country. There is a great deal of diversity. And there is, I] think, a 
great deal of activity. ■ I 

For example, in Ontario they have designed an environmental sciences course 
for their secondary schools. This/ takes a one-course approach which would cover . 
.he whole ambit of en*'1ronmentdl education. Now in other provinces, for exampl^ 
in Saskatchewan, we've taken more of the integrative approach where you hope / 
that the theme, messages, concepts,, values and attitudes of an environmental ed 
cation program can be incorporated through the existing courses in the school, 
and you don't really need to set up an entirely separate course. 

1 shouldn't leave the impression that the federal government has not gotten 
into the area of- supporting environmental education, because it has on an indir- 
ect basis. There are a number of federal granting programs in Canada .which em- 
phasize student involvement and employment. One is called the Local Ini tiati ves 
Program; another is the Opportunities for Youth Program. Both of these have been 
utilized by innovative teachers and teacher boards to' develop Some proposals and 
programs for environmental education. In other words, funding coming out of 
places like. Manpower or the Secretary of State's Office has ended up contributing 
toward educational program development in some provinces where there are some ^ 
pretty innovative teacher/^ who see the opportunities. I can -think of a(i example ^^ 
that isn't too far from here as'a matter of fact, Ralph Shaw's Environmental 
Studies Center in British Columbia. Most of this was done through some federal 
granting programs in conjunction with his loca;l school program.- 

There's also, as I indicated earlier, some interest in heritage, in nation- 
alism, and this has provided monies for things which would lead toward more 
recognition of a national heritage and the d'ifferent cultures in Canada. As a , 
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result of that, an educational program called Canada West, which was really'a 
Social studies program initially but with much broader implications, has gotten 
considerable federal funding for development of some interesting curriculum 
materials* t 

You see a fair amount of actiyity in Canada at the university level, l was 
,very interested to hear Professor Albers* categori^tions of the different ap- 
proaches^'SrliSfe environmental studies in this country. I think that the Canadian 
experience is much similar. You have those institutions which try to work out 
coordinating programs between already existing agencies and departments. This is. 
happening in a number of universities and colleges in Canada. For example, the 
University of Saskatchewan has an environmental studies committee which works 
with students coming in, trying to filter them into various classes, and tries 
to coordinate an operation where those classes in the different departments do 
mesh together and have some sort of environmental message. And you have another 
approach altogether at the graduate level o'f the University of Toronto "where , 
there's an entirely established faculty of environmental studies on a graduate 
basis,. 

Canadian universities, I think (and perhaps my friend from the University, 
of Victoria may disagree with this) are somewhat more conservative in seeing 
innovations take place. Someone said the other day that getting a curriculum 
change was like moving a cemetery, and I felt this was very applicable to most 
Canadian Institutions as well. It's exceedingly difficult. Canadian universities 
are somewhat more rigid and inflexible ttian their American counterparts. As a 
result you may not see the innovative approaches that you would see at the Uni- 
versity of Wisconsin - Green Bay, or Huxley, or some of these. very interesting 
happenings in undergraduate education. 

I want to put my focus on Saskatchewan from here on, give you more idea 
about some of the klnd^ of problems that we've faced and some of the things that 
we*re trying to do about them. Most of you people will recognize Saskatchewan 
on the first slide. It's not bordered by any kind of an ocean, and its environ- 
ment is quite a large, long, extended one. There is quite a variety of vegeta- 
tion areas as you can see from the yellow which Is the northern portion of the 
Great Plains, right up to'the tundra through, a variety of aspen forest and 
boreal forest. There's quite a diversity in the kind of habitat we have to 
* operate in in the country. 

.Saskatchewan has an area of 'about 250,000 square miles and a population of 
one million which gives you the impression that there's nqt much density of 
population. Unfort'.nately , though, in the last few years we've been seeing a 
gradual shifting away 'from afe^cul tural §feas in the province. As a matter of 
fact, Saskatchewan. Is lu3lng population. It's the only province in Canada still 
losing population, and it's because of a shift from rural to urban areas. So 
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we're getting quite a large concentration In the cities, and though you wouldn't 
think this is true, we are having some urban environmental problems. 

The impression most people have of Saskatchewan is as a wide open Wheat 
field area, with a little country elevator and a Chinese restaurant every seven 
miles up the railway line. More often now as you go through the province you see 
abandoned farmsteads, as shown on this slide, and a much larger kind of agricul- 
tural operation. There are people who are concerned about that and worrying 
about what it does to the quality of life. 

Water is a major problem in the province. Most of our water rises in the 
mountain regions and flows directly tTirough the province. We only get 13 or 14 
inches of precipitation per year 1n the settled area. So water quality and quan- 
tity is a significant problem. 

One of the educational programs where we are beginning to see some changes * 
is in getting out of the classroom. Therels been a big move in Saskatchewan 1n 
the last few years to escape to the real world and get outside. There's a lot of 
field-trip^/ing going on", the kind of outdoor education that evolved into envir- 
onmental education. I think we're about at the stage where field-tripping is a 
major opportunity. You don't need to have an environmental problem to teach 
students about sampling and make thqim awari^ of the natural^ environment, even 
though it isn't polluted. Awareness of the^ environment is a first step in this 
area and this is what some of the. programs that we're getting into are about. 

^ Winter, ecology is getting to be a significant program area ^ This is an inter- 
esting kind of approach. There's been- quite an exchange of rural and urban stu- 
dents. Students go and spend a week or two in rural areas and go through the 
kinds of different cultures and different opportunities and different lives that 
you see. Amazingly enough in Saskatchewan we have lots of students who don't 
know that their milk and their eggs don't just happen on the grocery shelves, but 
really are produced somewhere out in the country. 

One of the'^things, tliat our pr9v\ncial Department of Education is taking Some 
interest in is environmental issues. We'^have a great deal of information avail- 
3kble about Saskatchewan, and so we're trying to utilize particular issues which 
might be important in Saskatchewan, water quality in the Qu'Appelle Basin, pesti- 
cides, mercury pollution, and wetlands management. Through these issue? series 
we're developing a package which is a kind of objective, open-ended case study. 
It identifies various issues and various actors, puts simulation games and field 
trip experiences, accompanied by data from' our own shop, into a package. Stu- 
dents are -spending initially two to three weeks on this kind of operation*. They 
seem to feel it is much more relevant, particularly when they can go out to ^ 
their own environment to help gather ^ome data as a part of it. Case studies 
are a good technique to use in the educational programs, and we're finding some 
..succes? with them. ... 

r 
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I would hope that there will be a considerable degree of cooperative effort 
in environmental education on both sides of our border, I think of the kind of 
watershed activities that Bob Cook talks about, at University of Wisconsin - 
Green Bay, Watersheds don't mean much according to borders, and I^ould think • 
that it would be just as useful to have cooperative environmental education pro- 
grams that would use the northern Great Plains and the provinces of Alberta and 
Saskatchewan and the states of Montana and North Dakota. I'm not sure this is 
practical. Pm not sure if it's possible. But I think whe^n you talk about re- 
gional en' ironmental education experiences, perhaps the border shouldn't be as 
important as it might be under political considerations. 
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PHILIPPINE ECOSYSTEMS: . ENVIRQNMENTAt: MANAGEMENT • 
Estela LlenadO Zamora 



The term environment has become a favorite word in your country; it ^eems to 
be the result of a determined and planned effort of media, educators and 'lawmakers 
^ to inculcate environmental awareness in the public. 

A ranch foreijian in Oregon told me he could not burn the trimmings, from -the 
trees because. it would cause air pollution. They must be completely dry, and he 
must wait and burn t'his during winter with a permit from the environmental people, 
fin television, weather announcements invariably end up in environmental charts. 
Newspapers announce pollution alerts, and children talk of ecology in very impres-^ 
sive scientific terms. - In the pasTTewweeks that I have been in your country, 
V visiti.ng* environmental institutes and universities, and meeting with a number of 
researchers, scientists, anc;! decision-makers, I somehow had the impression that a 
highly complex system of environmental management exists in your country, which 
could only belong to a developed world. Indeed, it would seem that the environ-, 
mentalists have succeeded in getting the global message of Stockholm to the Ameri- 
can citizen, but whether it has elicited the desired response-iS difficult to' , 
- assess. 

When I received the invitation to speak at the Environmental Symposia Series 
of 'EXPO '74, I was made to unders4:and that the order of the day was an overview of 
the Philippine ecosystems, our efforts at environmental management of our human 
and natural resources. I came to your country, therefore, armed with an array of 
academic facts, describing our 7063 inlands which nature'has ^il'ted with t^pi^'l 
forests, scenic beaches and a wide expanse of blue Qcean. For the Phil iplfines , 
-^ floating like a rosary between tho mighty Pacific and the shallow China Sea, has 

been dubbed the Pearl of the Orient,, a melting pot of world culture and races. 
. And for any Filipino, it is most gratifying to trace the origin of his culture 
through the history of his land, the discovery and the colonization of the islands 
by Spain, the American era, and the Japanese Occupation during the Second World 
War. The pre-S^nish influence of the Chinese traders and the presence of the 
' ' . Muslims account for the wide spectrum of beliefs, traditions and customs of this 

Malayan race. • . 

jcxa * . . 

E-stela Llenado Zamora is Chairman of the Man and the Biosphere National Com- 
mittee, UNESCO Philippines, and is a member of the Scientific Committee, Environ- 
mental Center of the Philippines. 
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Our people are born in the midst of agricultural abundance, rich natural re- 
sources arty an unending sunnier. The needs of our rural folks are simple. Rice, 
the stap/e food, is harvested thrice a year. Fish, shrimps, and oysters, come 
from tfie sea, which is fondly called nature's refrigerator. Mangoes, papaya and 
bananas grow almost everywhere and, bear fruit alT year round. To provide meat, ' 
chi€^ns and pigs are raised in the backyard as well as vegetables. In many cases, 
therji is no electricity. The optimum luxury is a 'transistor radio. 

Not so with our cities. Our cities, just like yours, are teeming with people, 
attracted by the luxuries^of the developed world. The very rich afid the very poor 
crowd in the cities, along with a small percentage the educated middle-class, 
whose choice is the 8-hour wh*ite-col lar job against farming and tilling the soil. 
For those who do not have the benefit of schooling but still choose to live in the 
city, there are the shanties, or even the position of housemaids in domestic house- 
holds.' The pace of life is fast, and people move abogt impatiently, all too aware 
of competition in their respective worlds, all seeking the "betterment of life" 
and el usive' happiness.. • ^ 

For us, the term environment still remains an academic symbol. We still have 
to find its exact translation in our native language. We associate it with nature, 
oUjT green trees, our marine life, our flora and fauna. Indeed, it would be so . 
much eiSisier to conserve than to manage, to forget totally about pollution, waste ^ 
and poverty. 

We are fortunate that we have a leader who has recogn^ized the environmental. , , 

hazards which accompany development.' Even before the Stockholm Conference in 1972, 
President Ferdinand E. Marco^s lent official support to the project of the First 
Lady, Mrs. Imelda R. Marcos ,■ towards the establishment of the Environmental Center 
of the Philippines. In support of the objectives of the UN Conference of Human ; 
Environment, the Center will serve as a coordinating body for the public and pr1- 
vate sectors on projects related to environmental issues.^ 

One^of the most rewardinfy programs' for citizen action and public'-avyareness is 
the cleanliness and beautification campaign conducted through town and city mayors. 
^ S^chool participation, particularly of children of elementary age, was enco,uraged 
by means of contests on projects on Nutrition and the Qreen Revolution. 

To focus publ ic cittention on the iVl effects of pollution, an impact project 
for cleaning the Pasig Ri-ver was launched. by the First Lady on Au^st qf'la^t 
.year. Pasig River .is the main body of water crossing Manila and discharging into ^\ 
Manila Bay; it is the main artery of water transport and trade,- and most of the 
ear-lier industrial sites, including the petroleum depots, and even the Presitl^^ntial 
Palace itself are located on the f^iver iahks. It is the ei]uivalent of the Thames, 
Seine and. Rhine of ^Europe. ^ ■ ^' 
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During the war, JundreSs of war vesse.ls sank or were left stranded on the riv- 
er banks. Industrial effluents, market and slaughter waste, sewage from shanties 
lining the river banks, have driven away almost all forms of life from this river. 
Beds^of uncontrolled growth of v/ater lilies blocked the passage of the ill-smelling 
water and caused overflowing into floo'ds during the heavy rains. 

today, after enormous efforts from the heads "bf-^key agencies which formed the 
core of the Pasig River Development Council, the river has been brought back to 
life. The vessels were dredged, towed away, and converted into scrap Embank- 
ments and lights have transformed a once dangerous' area into promenades, flower 
marts and tourist-stalls. Model duck farms are being made to restore the old cus- 
tom of ba1ut-making to the towruof Pateros. (Balut is a delicacy of the Orient 
Itiade from incubated duck egg to foruua chick and hard-boiled.) 'Above all, the in- 
puts of' the school children to form botanical fences along thei>' respective por- 
tions of the river banks have produced replica efforts on the part of the parents 
who have started planting vegetables and economical plants in t.i.'^ir gardens. 

The Environmental_Center of the Philippines will be housed in a .nndest build- 
ing in a project triangle where the Population* Center of the Prrlippines and the 
Nutrition Center have recently been constructed, all under the chair :r;"insKip of 
the First Lady. Health and agricultural productivity projects. Industry incent- 
ives for economic well-being, art and cultural' presentations are^ll part of the . 
plan for the upliftment of the quality of life. 

Another project. of the First Lady is the resettlement of the. squatters along 
the coastrl-ine of Manila Bay. She chose a notorious area near the pier and the 
harbors which were long occupied by shanties and slums. All their lives, these 
people have lived on this rhoreline, making their living from the sea and the 
port. The Tondo Foreshore Urban Renewal Project is a gigantic project which has 
gained the support of the World Bank and German Aid. It calls for a planned com- 
munity, providing for housing and sociological and economic assistance for its 
people. Cottage, industries, family planning, elementary education are but a few 
of the aspects being introduced into the lives" of these people. 

The President has formally given top priority to the problem of human settle- 
ments, by creating the Presidential Task Force on Human Settlements, whose primary.-, 
concern is to advise the President on planning settUinent areas, land use and 
industrial zoning. Furthermore, the Ministry of Industry has started a .strict 
surveillance of pollutive industries, and environmental permits must be obtained 
before a new factory can be approved' for priority incentives by the Board of In- 
vestments. 

, The top planning body , the National Economic Development Board, has placed the 
environmental' component in 'its developmental plan?, particularly in the management 
of natural resources. The Pollution Control Commission undfer the National Science 
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Development Board 1s charged with the control .of air and water quality in coopera- 
tion with the other policing bodies. Suffice it to say,; that there is no lack of 
^ interest and active support on the part of policy-makers to protect the human en- 
vironment. I 

One of these programs which immediately obtained governmental support is an 
interdisciplinary research framewo»:k of the UNESCO, the Man and' the Biosphere Pro- 

o 

gramme.. The Programme is concerned with. the ecological effects of human activi- 
ties on various ecosystems, such as forests, grassl? lakes, rivers and coastal 
zones, mountains and islands. The approach to the programme consists of the. des- 
cription, and, analysi s of the ecosystems, study of the impact of man on his envir- 
onment arid of the environment on man, and -the selection of the structural units 
which" can be integrated into an area of study. By application of the simulation 
^ techniques, the testing of models o,f different ecosystejns can be done for arriving 
at strategies for resource management as a',basis of action for:the decision maker. 

The Philippine participation in this programme involved an interesting model 
for inter-agency cooperation utilizing academic manpower on voluntary consultancy 
basis. A seed grant from the Ford Foundation- enabled the MAB National Co.mmitt.ee 
to undertake an inventory of manpower ancl research priorities and capabil ities -in 
the agencies concerned with environment-.' To encourage 'project development, an 
inter-bur.eau mobile seminar was initiated and carried out on a monthly basis, with 
the pn'mary' objective of identifying ecological research inputs for resource man- 
, agement7^~*^ureays responsible for resource management were requested to act as 
hosts for a series of weekly meetings with agencies whi^h utilize, develop, or 
harm Oieir resources, and the areas of coihnon courses of action as well as re- 
search inputs required were identified. In the final meeting, the public, part- 
icularly un-iversity researchers and students, are igy/fted to participate in a 
public forum.' The resulting compilation of case papers and the joint resolutions 
from these meetings form the basis o-*" the plann-yfig of the projects to be imple- 
mented. \ 

To^ Integrate the interagency ei'fort, a htirizontal group of consultants from 
various disciplines are made available and'it is expected' that these efforts will 
culminate in a pilot project to be implemented on the*Mindoro Island, which has 
been set aside by the President as a Biosphere Reserve and formally recognized by 
the MAB International Council at its last meeting in' Washington, D.C., hosted by 
^ the. USA. 

Mindoro is the seventh largest island of the Philippines,, and lies south of 
the western part .of Luzon. The area set aside for the MAB resJjj've for research 
and instruction is located at the» northern tip and has .^n aggregate area of 
23,525 hectares. It covers the town of Puerto Gal era iK Oriental Hindoro and Abra 
de Hog in Occidental Mindoro. \ ■ 

Mindoro represents rather a complex ecosystem of forested areas, gv'asslands 
and croplands. Competition among the forms of land use is further complicated by 
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the presence^f an endangered animal speci'es .unique in Mindpro. Social valuers and 
attitudes of Christian settlers towards stewardship of pasture leases and the an- 
cestral right|s of the aborigines provide a v.ery interesting social matrix for thfe 
•acosystem. The rich natural resources like marble, silica, copper, corals, fish, 
ire rapidly attracting industries! Tourist and recreational areas are rapidly 
jeing developed. The reserve provides an ideal microcosm, which can be subjected 
to a total ecosystem analysis for studying rational , optimum modes of utilizing 
and developing 'land and nattjraT resources . It also provides a nature center for 
environmental learning, with the presence, of a marine biological station of the 
State University as well as field stations of the Bureaus of Forestry, Animal Hus- 
^bandry and Weather Bureau. ' /• , ' 

While admittedly, the Philippines would be an ideal participant for such stud- 
io . . 

les within an international network^, .it can not be denied that our ria.tioaaT prior- 
ity is a need for development 'for economic survival. 

Our bubble of happiness is self-contained.; it is much smaller than yours since 
our demands and needs are much .less. We can see through it and perhaps feel a 
little ambitious to attain the modern conveniences which are so coiMon in your 
world, but yet we must realize the limits of development to allow us to move with- 
in th^ proper dimensions of ecological balance. 

Ladies and gentlemen: 
■■ . In closing, alloW me the academic luxury of comparing our environments. It is. 
a rare privilege to be able to share these irfiprtiss ions' with such a distinguished 
group of scholars as this; and I hope to find an echo of response in, your ideas.. 

These past few days, I lived through the motions of an American housewife. 
First, I did not work, then I became an addict of the television. I discovered 
frozen convenience foods, and the newspaper advertisements. The dishwasher, the 
washing machine and the drier saved much of my time, and I needed a car to move 
about. The amount. of dependence on energy was so omnipresent, that I began to ap- 
preciate why it takes your President to advise the housewives to- use cold water ' 
for. washing in order to save energy. 5y the time I have reviewed the department 
stores, and supermarkets which advertise opportunity buys, I had so much wrapping 
and' tags and cartons to throw away that it used up all the time I have saved. 
These p^ist few days gave me an insight of what you are really up agai>st, of what 
would happen to our country if time moved, forward by two de'cades and if we con- " 
tinued development towards your pe.ak; It made me -wonder, whether the developed 
worlds are really 'not trying 'to move one step downwards from this peak, while we 
struggle upward, and it makes- me close with a proposition on, environmental manage- 
ment: That perhaps, the"" most important and most crucial issue at stake for both 
your world and mine, the sole thing we have in common, is the conservation of 
values which are in our peop'le. • 
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Willard : Is any wonk being done on the more sophisticated land disposal of 
municipal sewage, using land to receive the nutrient material? In the old days 
it -was traditional for the farmers to put night soil on the land. 

Beb'ber : "^es, this is actually a part of our 'physical planning concept, the 
planning in Germany. Agriculture in Germany is in the shrinking process, actu- 
ally the number of enterprises has. practi ca.l ly dropped by half in the last ten 
years. Shortly after the war, about 8.9- million people were i'n agriculture, and 
now iVs only two million people, which means that those little petty farmers 
have stopped messing up. the landscape--riow they do it in a more sophisticated way. 
We have a stri.ct control on all sorts of surface use. ^ 

Wniard : To the ecologist, man as a species' hasn' t quite found his niche 
yet. We express this in our National Environmental Pol icy Act, and the *don:and' 
that that act puts on the United States. to harmonize human activities with tHe 
activities of -the natural, environment. When* you r.eally get into this, one of the 
things you. discover is that except for organisms living in water, the wastes, of 
organisms are all going back to the land, except for man. There are some very 
interesting, innovative things and sophisJ;icated things coming to the fore. as' to / 
how Human waste can be treated so 4t.is safe from the health standpoint. Then / 
the many nutrients can be used beneficially for growing of crops, which people / 
don't consume directly.' That's a long story but I think one which environmental 
education people ought to focus on a bit because sometimes thje solution to the 
problem means refocusing our awareness and 'not gettiing in a trough and staying 
there. It'SyVery important to have a trough with sloping sides rather than ver- 
tical sides, so that it can be open to new, innovative ideas. 

Question : . What is the federal government in Germany doing in regard to -neces- 
sary training and education? 



Beatrice EvpWJllard, the moderator for Session 11, is a member of the U.S. 
Council on Env*ironmentai Quality. 
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Bebber : The trainiruj and education of environmentaHsts is up to the local 
governments of the states, they have the sovereignty in Germany. In the last few 
years, the German educational system has.'^anged drastically to a concept th<it 
deals mores. with presfent-day demands, whiciLmeans an increasing number of techni- 
cal colleges and technical . universities arTf^od i'n Germany. Every newly estab- 
lished university'automatically has a chair for e)ivironmental sciences. There 
are special universities 'in Munich, for example, Hanover an^d Berlin, where they 
have special chairs for water engineering. 

Of course, the output of graduates of the universities is not now. matching 
the demand for engineers and technicians, exper ts in all fi elds of the environ- . 
ment^ Now we have to do research work on how many engineers and technicians we 
needV because like in any oth^ country of the,Western world, the output of aca- 
demics in Gerinany is increasingly high, and it reflects some ver^ strange and 
peculiar vocational planning in the past. We have an'enormous amount of psycholo- 
gists ^and sociologists now. We don't want to encourage too. many environmentalists 
in the future. 

Irr my opinion this is actually one part -of the environment, having a decent 
job and a decertt profession. * . 

Questionr- I was wondering what wi"> going on in Canada in programs for educat- 
ing people not of school age, like ^community education. 

/ , . ■ ' * ; 

Heal : Through the Canada Wa'ter Act wo are getting ourselves into a number of 
water basin studies and proposed developments-, hydro-developments .■ One^of th'e 
. things that's happening in t^)4e impact studies is that there is a fairly intens^^ 

• degree of public involvement'. Using one specific example, on the Churchill River 
in Saskatchewan there's b^en a proposal for a major hydroelectric dam. The gov- 

. ernment has indicated that before it will make a decision on that dam, they will 
hold two to three years of studies and have an open information policy about the 
environmental effects of this kind of thing. The budget allocated 10 percent of. 
the -total studies budget to public education activities, ^and some materials Were 
prepared and distributed to .various information center^, workshops and so forth. 
^ Probably this is one indication where attention is being focused by the govern- 
ment, it's trying. to involve people in particular studies in their area. Now 
it's not all a bed of 'roses as. you- found down here; there are all sorts of issues 
and .unanswered questions. But I ^think there's^ a fair degree of commitment in 
vario.us political circles and governments in Canada that th'ese issues are too' .. 
complex for decision makers to try to decide* all alone. They've got to involve 

• the people early in the planning stage. .. ' . 
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Perry McCarty 



'^e regret that the tape rprorder malfunctioned in Session 12 » and it was not 
possible to obtain a manascript of Profes,sor McCarty's paper* 



/ 
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ferry M(.Xarty is Professor of tnvironmental Engineering anS^Di rector of the 
Water Studies Rrograms Department of Civil iinqi^neerinq, Stanford University, 
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E^jyIR ONM£NTAL ENGINEERING E DUCATION FOR THE\ FUTUf^.^ 
Donald J. O'Connor 



While It was not possible to pbtain a manuscript copy of Professor O'Connqr^s 
remarks, here Is a summary of them: 

Professor O'Connor 'reflected on the heritage of environmental engineering edu- 
cation. He commented on the various factors that have produced the scientist ver- 
sus those that have produced the engineer, and biological-life science education 
versus mathematical-physics education. 

These two different orientations have conflictv-d in environmental engineering 
. education, to produce a dif ficulfbut also a challenging situation. For many 
years, Professor O'Connor has'been interested in trying to bridge those gaps, and 
this wdS the major-kuboect o-f his-.r£martks. 



Donald J. O'Connor is Professor of Civil Engineering at Manhattan College 
..(Thfe Bronx, f^ew York City). He was formerly President of Hydroscience, a con- 
sul tin^ngineering firm, and has been a consultant to industry and government, 
,j as well as a member of numerous advisory" coimittees . 
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ED UCATIONAL RESP ONSIBILITIES UNDER THE! WATFR 
POLLUTION CONTROL ACT AMENDM ENTS OF 1972 

Kcmnoth L. Johnson 




Tm goinq to talk dbout iminedlate educational responsibilities under the 
federal i^ater Pollution Control Ai;t of 1972. As was mentioned earlier by both' 
speakers, eliminating all effluent discharge by 1985 ii> sort of pie in 
the sky. But at the same time, the people were speaking through their represen- 
tatives (the vot\e for the act was something like 400 to nothing). What they were 
saying ms, "We'^e been uonviMCed,v especial ly over the last 10 year , that there 
are too many (affluent .materials in our water, apd too many pollutants in our 
air, based an thf> infonnatton we have right at hand. 'let's stop putting mater- 
ials into the v/ater or putting it into our air. Let's do something"^ right now.". 

And they did that in the law. 'The two most Important titles in my mind tire 
sTitle III, which is standards and enforcement ^nd Title" IV, whic^i 1s permits 
and licenses. There the people are saying, "Here, do this right now. Let's at ^ 
least begin to turn the other way, let's not have unrestricted pollution of our 
.wateways^" For example, there is Section 301 in Title III, on effluent stan- 
dards mised on technology nx)Stly available right now» or tht^ standards in Sec- 
tion 302V There is Section 30^3 asking the states ^to set up plans to clean up the 
nation's waterways within the foreseeable future. In Section ^06 there is pro- 
vision- for national standards -for new sources. Section 307 puts standards on 
toxio materials and provid^es for treatment standards for industries that dis- 
charge ipto municipal systems. Xnd Section 311 is doing something about oil 
spills. Section 316 is dping something about thermal discharges. 

I'm. going to be talking* principally about where we are going to get the peo- 
ple that are going to take care of alt- these sections, and those who are going 
to take care of the National Pol^ utan^ Discharge Elimination System which was 
set up by Title IV in Section 402. }i^ thre- public sector I'll talk about state 
agencies, about municipal wastewater treatment authorities. For the private 
sector in industry, food, and resources' the language of the law goes something 

Kenneth L. Johnson is Deputy Assistant Administrator, Region I (Boston) 
of t-.hf Environmpntal Protection Agency. 
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like this: there shall bt» .irritFyr?Tt-t?f fluent limitations for point sources that/ 
will require the application cif Uie'k^st practical control techniques^currentl>' 
available, or in the case of^ a discharge Into a municipal treatment works, will 
require complianc« with pre-treatmentr requirements. 

Those requirejnents are put into an enforceable manifestation by the National 
Pollution Discharge Elimination System. But living up to that kind of a standard, 
that kind of a permit requires all kinds of people as you recognize, people to 
plan for the industry as to whether by a change in the process, for example, they 
can minimize their effluent discharge or use of water; people who design essen- 
tial equipment, people who build control equipment, people whtf operate it^ people 
Who monitor it to make sure it's doing the thing i^ was planned for; people who 
Tiortitor and begin to determine what is required. We're talking about more iJian 
20>OUO indust;rial sources across the country and those people from chemists 
down to technicians have to come from somewhere, and it's the responsibility of 
imr eiucational institutions to produce those. 

Now., Where's the money going to come from, to develop or sustain the univer- 
sity courses* community college c-urses, vocational, educational? I think for ^ 
the private* sector that the Congress, and the people too, expect funds for that 
kind of education to come from the private sector itself through supply and de- 
mana. If they're forced by a pennit situation which we've never had before, the 
permit liituation is enforced to the letter of the law, and industry says, "Hey, 
I'd better J:ake care of this or Til get a tremendous fine or even put in jail/' 
I think the industry can and will take care of itself. That's perhaps not true 
uf'^t he public sector. For example, for state agencies Some of the wording of 
the law goes like this: each state shall establish for the waters identified the 
total daily limits for poll utants .. .Each state shall havfe a continuing plannjng 
prfxess for water pollution control .... Any applicant for a federal permit shall 
provide a certification from the state that any discharge will comply with the 
applicable provisions of this act." 

Now again, the state needs a great variety of trained people; people who are 
co^jnizant of the sum total of all discharge into a given segment of a ^stream. 
How do you allocate the ioad among alt of ih em? How" do you allocate control among, 
all of them? People^-wbo review plans and specifications submitted by people who 
want to build control equipment and who are then asking for a permit or a con- 
strue t.jnn grant. Peopfe who monitor the quality of the w3fter or the ef^uent or 
SQurct>s of pollution. People who enforce the law, enforce the stand^s under 

the permit system. .. ' 

We have ourselves this sunner; in the ^:nvironmental Protection Agency, made an. 
assessment as to what the needs of state ^gencies will be in the reasonably 
foreseeable future for taking care Of this sort of thing. There are five basic 
* categories 6f work which are required by the Water Pollution Control Act Amend- 



ments. ' 
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In \uter quality tiirmit'ntny, it'^i t>xpec:tod that about 440 men each year will 
have to be taken on across thu country in new hiring due to the expansion of 
the state agencies, ^.taffs, and replacements. These are basically chemists, lab- 
oratory peopl,e. There'll be somethinq les^s than that, about 340 new people each 
year, needed for facilities* planning. That's, for assessi ng what kind of control 
.is needt^d on a given stretch of stream for a specific municipality or industry. 
There will be somethimj less than a hundred people-tneeded for the^min^i strati on 
of construction grants 'principal ly supplied by the gove'rriinent, something less 
than ;^00 people a year needed foV helping municipalities operate and maintain 
their waste treatment plants. When I say "help" I mean to make inspections, pro- 
vide advice and counsel to the municipalities so they do a good job. And ther'e 
will be something less than a hundred peoplle a year^ needed for controlling oil 
and hazardous mats^ials. I'ni talking of professional people now. 

If we're talkinV about technicians, there are approximately the same nurnber 
t*M;hnicifin'» tor wat^r quality inonitoririg as professional people, something 
around 400. helpinfj out in operation and maintenance there are about the 
Sdim^ number of people as for professionals, about a hundred again. Those are the 
needs of '^tate agencies. v 

Now, state agencies of course, can* go to their colleges and universities to 
provide those kinds of people, but I think there**rx going to have to be some kind 
of system through the ^states for making sure that they get educated p'eople, <ir^to 
provide fellovTships. For exairiple, we're thinking, of ways of setting aside a cer- 
tain anx)unt of the ^>tate program grant money spebifically for manpower develop- 
n;ent and training for state ager/cy use. There's also a possibility that there 
will be some stat^as undertakirnj to a greater degree a fee system, in which if ♦ 
^:,omebody comes for review of a construction grant application or a pennit they 
will charge a fet? to the municipality,' ThrTnarrfri pal i ty WilT 5e able l6~cTaim 
thrit as an eligible project cost on a construction grant program. Again, that 
might, perhaps be useful Tor educating state agency staffs. 

But the biggest need right now, the inriediate .need for training people, is 
at tho nifjnicipal w^iste treatment level. We've made an assessment this summer that 
w'? have about 70,000 people working as operators ^-nd maintenance personnel in 
municipal waste treatment plants across the country. That information was pro- 
vided to us by the states. And the states also collectively indicated that that 
was loss than what was reconmended for doiYig a good 'job right now. Something 1 ike 
"1^,000 mite people are needed to do a good job right now. You might think that 
that's self-servi^ng. Tht^y're simply saying that they need more peoplevjjjst as ^ 
everybody npeds more people to do the job. ^ 

But we have independent i-nformation to support that, ^e, as a matter of fact, 
eacii year, because it's rm\uirQ(\ by law, haye to make an assessment of wastewater 

treatment plants built with our funds,. and each year all the inspections of those 
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plants that WLH,; c.mw lur u,-) fh,' l:!«it ywr are looked at. It was found last: 
yeor, for ewn-plo, that 3D parcmi of the plants tliat wern built with our funds 
,wcre not t)ein.j operated and maintained so they would meet design standards. In 
part that, "wy be due to poor dusi'jru but. in oreatest part it's because there^ 
siniply aren't enouyh train^jfcpeople in. the plant to do the job. Each year we're 
spending literally billions of dollars to build these treatment plants. If we talk 
about JO percent we're talMn.j about several hundred millions of dollars of your 
nioney and niy money, taxpayers' money, which is being wasted. 

'So, the greatest shortfall of ptople is to. be educated and trained, -the 
" Greatest need we have riiiht now is for municipal wastewater plants. The estimate 
is that there'll 'be about 10.000 new hires'needed each year, 'and we'll have to 
upgrade about 40.000 each yedr. We also found this suniner that there's a tremendous 
turnover. Vou know, working in a sewage treatment plant is not thought of as 
being the greatest job in the world. People get low salaries.' they have no status 
what.-«T. The first chance they have tu go somewhere else, they do. We have to 
Mk(. ',ure we d„ 'something about training and keeping peoi>le in our municipal 
p\:ints or we're nover going to achieve any„of even the realizable goals of the 
art. It's voriething we have to do right now. 

—■"i want to read you some conclusions that I wrote up six weeks ago with regard 
"to what. tfm federal government can and should do about educating people. to \ 
achieve as much as is fiossible. Conclusion number one was that state and locH 
institutions must provide the bulk of the manpower training reguired to effec- ^ 
t.vely impleme.nt. Public Law 9?-500. EPA's national training center will only bo 
able to train a vnall fraction of the per'sannel required. 

Th.. number of people we tram here actually is only 10 percent.of the num- 
t.tr He cannot do much iiKJre with the resources we have. 

" Conclusi.m number two: with current resources EPA_can develop and distribute 
for state and local delivery training course materials covering major federal 
roguireio^nts for implementincf the act. We can provide traning course manuals 
,,,,.1 vidMtape instruction iMteVial .■ We can provide that for wide disserai nation, 
but we < J't'' do all thc> tlissewinati ng ours^'lvcs, 

Lonci ision number three; with current resources the EPA can support, with^^ 
tundHii and course materials projects for impraved operation and maintenance of 
public wast., treatnient facilities. But the states and local governments must 
„„.|..,IaK> the responsibility for this type of training. We can go out. as we a^^ 
right now, with grants.espo<;ially 'to cowiunity colleges and other schools for 
dpmonstration courses on how to train operators of treatment plants. 

Conclusion number four, and this is perhaps of _dir<5ct importance to you here: 
with .ur-trnt pr.,^r.s'.innal training grants, EPA cannot guarantee an adequate ■ 
supply of engineers, chemr^l^etc. to implement Public Law 9?-50n. With the 
funds w.. have avai'lable we can't do it entirely. The National Pollution Dis- 
chary,. Elimination System pemits. if strongly^enforced. may provide enough 
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incentive to ef ft^i t.i vt»ly tk»volop d r.atisfactnry approach. .EPA should closely 
monitor the supply of professional , people available for in)plementation of the 
act. If it appears that additional federal support is required, the agency should 
work to obtain this, additional su-pport. And that's our »:espon$ibili<y. 

Conclusion nuinber five: it can be expected that state and local governments 
will not immediartely have the capability of undertaking all of the direct train- 
^ ing required t'or effective implementation af the law. EPA should closely monitor 
^the performance of state and local governments in manpower development. Vlhere 
' training needs are critical and inadequate state and local performance jeop^r- 

di^e the .ACt's .implementation, EPA. should "provide direct-training. States should 

^ be entou raged by financial Incentives to develop and maintain strong manpower 
plcfnning and development programs to mfnimTze the necessity for federal Involve- 
ment In direct training. 

As a resiflt of these conclusions we've established an EPA m<inpower develop- r 
ment and training strategy to build up a list of actions we will take over the 
next two years to try to make what's needed happen. 

In closing, I'd like to look ahead a little bit. I think that we'll have to 
change our Ideas about water pol 1 ution control in the traditional sense, treat- 
ment and discharge. We have to prepare an assessment of needs for municipalities, 
new capital construction to meet the requirements of the act. And this year we 
did it, and included within the normal treatment plans major septic sewers and 
the like; we also included how much it was .going to cost tp treat dV do some- 
thing about conibined sewer systems and/storm water in order to meet water 
quality standards. This year's issessfnent was that the cost of all this would 
be $350 billion. The Office of Manage/rjent and Budget likes to say to us, "/35 
.trillion dollars" because they want to accentuate the amount that we're talking 
. about, and It's hurting. We're talking about $350 billion, we're thinking, "Gee" 
whi£, we're really getting into the big' leagues. We're getting close to the 
Defense Department/* . ^ * 

So we really have to concentrate on research not only about treatment and 
taking out heavy metiil from wastewater, but research on preventing the pollu- 
tants 'from (jetting there in the first place. If, as in New York City, we're get- 
ting a lot of heavy metals in the water from street washings -- lead,. for exam- 
ple, from le^ed gasol Ines -- we have to develop means for not 'getting them there 
\ in the first place, rather than trying to treat them after the fact. We'll have 
\ to Ulk about recycling to a much greater degree. 

We can do a Tot of things right now>. In the immediate future, to clean up 
our nation's waterways. But looking ahead to the more distant 'future, we can-'-t — 
just be the traditional sanitary r •'ineers. We have to think not only about 
treating wastewater, but about Ic » at a whole system 'of preventing the pol5 
lutant materials from getting into .,te wastewater in the first place. ■ ^ 

. . ■ ■ ' zvjl'l'/ ■ ' . ' ■ 
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Question : ■ - I wonder if you could say something about the kinds of training 
programs that you envision. „ .* 

Johnson: If we're talking about people working in a municipal plant, we'^re 
actually talkiVi.g about upgrading people that have maybe a high'scTjool education ^ 
at best. I thinjk the average mujiicipal employee has ^ 9th grade educaition. What 
we would be doiVig there* basically is teaching' the practical principl es of waste- 
water treatment plant operation, plus the basic principles of saqipling the waste- 
water. We*have within recerrt days sent out to each state agency a student refer- 
ence manual, which is a guide to teaching treatment plant employees the basic 
tests for feiierat permits in very cookbook fashion. If you can follow this, you 
can do the basic tests. That's the kind of thing we're talking about for muni- 
cipal plant employees. ** 

We Ve. talking about people in state agencies. I think here we're talking 
about depending by and large on traditional sanitary engineering, /tra^di tional 
chemistry courses- fcfr professional people. The kind of prograio th4t we're going 
to now would be that a fellowship would be made available to thi^man and he would 
be encouraged to go back to the university, l^'re also talking about havi.ng in 
the future — this is strictly preliminary perhaps a cooperative work- study 
program with state agencies. ■■ 

We €io have something 1 ike" $340,000 this year for undergraduate grants, and 
$2,700,000 total for professional training grants. We have. grants now for tjie . 
development of curricula in colleges and universities and especially in 'commun- 
ity colleges. We principally can help state agencies and municipal waste treat- 
ment a»jthori ties. As I indicated earlier we do not have enough money, enough' 
financial resources available right now to guarantee an adequate supply of pro- 
fessionals to implement PL, 92-500. 



Question: I asked because one of the fields I'm in is elementary and secon- 
dary education, and I would be very inteT:ested in knowing that here's a field 
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with a <:rying need tor 'iPVfinil humlrod thousand employees. / 

Johnso n: Well, it's not several hundred thousand employees, at least in the 
municipal area.* You can have one communi.ty college within a state specialize in, 
say. wastewater pUnt personnel. But the state couldn't have very many vocational 
high schools with a wastewater treatment^ pT ant course and have enough people as 
potential students. Maybe I'm wrong there; maybe other people have different ^ 
ideas. That's the hardest tKiny tosell to the people across t^e country, that 
foy- a given community there aren't so many. 

■ 

eom(Tient : .I would Tike to make a comnieRt about the public expecting industry 
to take care of itself (and I've been guaranteed ttiat they will) - that's what 
concerns iTie most, the manpower needs. While you're trying to upgrade the' state 
and'local wastewater treatment facil i ties you' re always going to have industry 
hi.rino away the people that are being trained, A man becomes reasonably good-^ 
then industry's ijuijig to take him. The same thing has happened, wi th professional 
personnel. That's one of the big problems right now. 

Johnson: That's why we'd'likd to focus on using our grants in the future. as 
fellowships for state agency employees, for exaiT^pl e. . . 

-Comment; And insist that they stay with the state for awhile. That's the 
only way you're going to keep them, because once they stay with the state for 
two or three year^ and become very valuab^ to industry , they get hired away 
anyway. ^ ' ' 

•» 

JOhnsfjp: Ther^f^ were 900 people trained on- our professional grants, and half 
went to private industry. ^ ^ 



Question: I have to bring up a certain note of caution on how you administer 
fundrtoTtate agencies for the purpose of training. It has been our experience 
at least in our state that not necessarily will the individual that best deserves 
that type of support get it. People work in state agencies many times only be- 
causf^ nobody else wants them. You end up with a student that really can't cut 
it, and it's a gross misuse of the funds. Therefore, I'd have to vote against ^ 
thi', way of doing things and this training. I'm not so sure that the universities/ 
shouldn't have .a better handle on the selection of fellowship recipients than 
the state agency. 
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Quest ion: Oru? Uiiny* thdt'^ been giving me consi derabT & cohcfe'rn^ are some of 
the disincentives which are contained in this act. We'^as practitioners out in 
the field are requrred to tonsider nev/ technology, and yet the very rigidness 
of the act itself prevents, in many cases, a new technology from being tested 
in the field. It's very difficult to persuade somebody out there to spend a 
couple of million dollars on a project which, in effect, is not proven. And if 
they install such a project, and the project does not cojne quite up to expecta- V 
tions, then technically they're in violation of the provisions of this act. Peo- 
ple are becoming scared to try anything. 

Answer: When the construction grant regulations were fi-led about a^year ago 
there was a recognition of this. One of the sections of the final regulations 
that didn/t .appear in the draft was written specifically to encourage the use of • 
. new idea^. Under the old regulations, the only projects that could be built with 
construction gr»an-t funds were pVoj'ects that had been demonstrated. That was 
rejecfcc'i in the final regulations and I think they say that pilot - scale tests 
would be ^^uffjcient. This was meant to encourage innovations in this field. 

Coniment^: I'd say that, demonstration is certainly where a lot of the research 
and development funds of EPA>are going how, I agree that that's needed , certain 
for our new processes. They have to be demonstrated someplace and it's probably 
the responsibility of the federal government in conjunction with whoever may get 
the benefit from it to demonstrate the faci'lity. This probably\doesn't fit too 
well within the. scope of the university kind of research, a demonstration plan, 
but it Is certainly a necessary kind of research, .y, ^ 

Conyjent: The problem is, of course, the gap betv/een the rpanufacturer who's 
doing equipment development and the original basic work which is done in the 
university. Somebody ha? to pick up the work from the university and carry it 
from there. A lot of tjiis new technology is just dropping cinto the swamp because 
there's not really enough 'incentive for it to. really be developed. Everybody 
seems to be content with the way we've done it in the past, f^obody wants to try 
anything new. . "* , • . . 

CojTiient: The point I'd' like to make is that, §arly in the support of profes- 
sior.al engineering education we derive^ our funds "fi^om research which reinforced 
the university objective of developing new knowledge. Then about 10 years ago, 
you shifted to the support of terminal master's type of pepple with ,^ elimina- 
tion of a lot of Sijpport in the research grant area. This has turned out a lot 
of people. But it has also degraded the research effort of any- 'university. . As 
you tend to shift the respo'rtsibil ity for traini^ng the terminal people back to 
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the statesywhich I think you can do in the long run buv not instantaneously, 
then th^'tniversity pontributiorr to a large degree will be working on problems^ 
that we don^t now have. That ineans tha^t we will have to go back to develop cen- 
ters of excellence in certain research areas.- What you can't expect is that the 
states are going to support the type of research program that is goi^ng to. create 
the centers of excellence that willl)e needed in the future. 
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THE ENVIRONMENTAL SCIENCES PROGRAM AT 
TEXAS CHRISTIAN UNIVERSITY 



Leo liewland 

/ ' 



The title of this session is "Some Different Approaches at the College and 
Graduate Level" and it is felt at Texas Christian University that we have accom- 

''pjished a somev/hat different approach to environmental education. Currently, 
the environmental education program at T.C.U. consists of twp separate and dis- 
tinct parts; an' undergraduate curriculum, which leads to a Bachelor of Science 
degree and a graduate curirijciulum terminating in a Master 6f Science Degree. , 
Both of these degrees are titled "Environmental Science" and include students 
with quite diverse backgrf^unds , but an interest in developing,^ the knowledge and 
skills needed to maintain and improve the quality of our environment/ 

Upon initiation of ^discussions concerning, what our program should consist* of, 
it was decided that .s}iice there was not an engineering school* and since there 
was not a strong sopiological foundation at T.C.U/, but that there were some 
exceptionally strong science departments already present, we would be best 
equipped to base/our Environmental Sciences program on science, furthermore 
upon investigation of existing environmental programs at that time (1968), it. 
was discover^ that most were engineeriTig-oriented with many good programs * ' ■• 
already in /xistence. , It was with all of these considerations in mind that it 
was decidejy that both. our undergr^uate and our graduate programs would be based 
on a string science foundation. / 

, Fo/ our undergraduate Bachelor of Science degree, T.C.U, requires 132 semes- 
ter ttours cr credits. Of this, 50% (or 66 credits) are taken in hard sciences, 
courses (Figure 1). Please note the distribution of credits taken in biology, 
geology and chemistry. We feel that a scientific understanding of environmental 
■problems will only come after "the student has accomplished the basic fundamentals 

' of biology, geology and chemistry. These are the tools Of the environmental 
scientist and arc essential. One-half. of the biology and geology courses are' 
pre-determined while the remaining 50% may be chosen from a lengthy list of 
biology and geology courses. The required biology courses include a y6ar^of life 
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SpXCNC^ C0UR5XS . • 

Biology - 18 semester^ hours 

9 semester hrs. - Biology core (Life Science 

/ and.^Ecology) 

9 semester hrs. - Biology electives 

Geology - 18 semester hours 

9 semester hrs.- fieology core (Physical and 
Environmental mineralogy) 

9 semester hrs. - Geology electives 

• Chemistry - 16 semester hours 

10 semester hrs. - Chemistry core (Inorganic and 

. Quantitative Analysis) 

6 s-emester hrs/ - Chemistry electives 
Physics - 8 semester hours . I 

• Mathematics - 6 semester hoUrs ' . i \ 

3 semester hrs. - Math core (Calculus) 

3 semester J?rs. - Math elective (Computer Science) 



Total ^6 semester hours of sciences 



SUGGESTED ELECTIVES 

Urban Society 
Urban Design 
Municipal Government^ 
Public Administration 
Systems Dynamics- 
Physical Geiography 



UNI VERSITY CORE 

12 semester hours. Humanities^ 

12 semester hours, Social Sciences 

.12 semester hours, Sciences 

14 semester hours, Miscellaneous 



FIGURE 1 

Bachelor of Science Degree in Environmental Sciences 




sciences and ecology a-t the sophomore level. Examples of the biology e.'Vi^'btive 
•include botany, aquatic biology, Comparative invertebrate .zoology, limnology, . 
and marine ecology. The required geology courses include physical' geology , an 
introductory l.evel • ci^rse in ervvironmental sciences, and environmental mineral,- " 
ogy. Electives may be rj^oset}. Such'courses as meteorology, oceanography, gepl- 
ogy of natural resources, 'Tfiarine geology, and environmental geology. Required 
chemistry courses include a year of gerferal ^inorganic chemistry plus quantit^a- 
tive analysis. ^ suggest to the student that he take one semester each of/ 
organic and physical chemistry to round the other chemistry requirements ♦ In 
addition to these biology, geology, and chemistry courses, the environmental 
sciences major must take a year of physics and a year 6f mathematics incly'ding 
calculus. j]^ ' 

In the secon/;! half of Figure 1 are listed the suggested electives for the 
program as well as the University Core. Our Universi'ty Core added to the requir- 
ed science courses totals 104 semester hours leaving 28*credits which may be 
chosen from..the "suggested electives." Our University Cor.e states that a student' 

must take 12 Credits in the humanities, social sciences, and sciences. It does 

f . /' 

not state .specifically, v/hich courses; therefore, there is a tremendous amount of 

flexibi 1 i t/'^enab1 ing the student to' essentially write his own curriculum within 
certain .guidel i.nes > . f 

Oue "Sb^the obvious difficulty of this curriculum, it requires a student' of 
at least average, intelligence or above to complete the program. In actual fact 
only the better. students elect to enter this program. In actual fact only the 
better students elect, to enter this program.. The average SFf[ score of the stu-^ 
d-ents^ in the undergraduate Environmental Sciences Program at T.C.U. is some i?00 
poirl^s- higher thafi the average enterin-g at T.C.U. or mg^t other school s. /^^cause 
of-this^ very high caliber of sUident in^the program, we* utilize them ej^/^Bnsively 
m^lir research program. We have published many papers with undergraduates as 
co-autho)^s. This i/ a rare opportuaity for an undergraduate at mo;^x schools, 
./^^this brings us to^ the graduate program which leads to a Mast^ of Science 
.'•id Environmental Sciences. Our master's |)rogram is designed p/incipally for 
.Students wvfh scientific training or background, but students/wit)i other under- 
- graduate degrees have successfully completed the program, m f ai/t' we have had 
. individuals who have come to us with degrees^^^in such far ^j;^ay. disciplines as 
history and French, Naturally, ;these individuals have a -Considerable amount of 
undergradu .te prerequisites to make up - but if they are truly interested in 
environmental sciences, they will make the effort. The undergraduate prerequi- 
sites that we require are 1 year of biology and chemistry, 1 semester^ of physi- , 
cal geology and calculus,'^dnd 1, of course, ,in ^regional planning. 

If'One analyzes the curriculum for the master^s program (Figure 2'), it breaks 
down into 4 categories: core requirements, seminar,*^ electives 'and "ihesis. The 

. ■ . ■ / . ■} 
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Aquatic Biology (theory) *^ 

Field Techniques in Environmental 

Biology (Application)' * 

Geochemistry of Natural Waters • 
(Theory) ' " ' 

Instrumental Analysis (Application) 



12 semester hours 



SEMINAR 



Envii|onmenta1 Sciences 

£ LECTIV£S - 

Biology, •Geology, Pplitic.i1 
, Sriente, Sociology, Econonics, 
Public AdministVation, etc. 

, THESIS, , 



3 semester hours 



9' semester hours 



6 semester hours 



TOTAL - 30 Semester Hours ' 



•^.FlGURE 2 



^ Mas.ter of Science Degree in Environmental Sciences 



core requirements are composed of 2 courses 'iri ^Jbiologf and 2 courses in geology. 
The two biology courses have one theory and one application course as do the 
.geology courses/' It is felt that this cofi^bihation of ^theory and applied c;ours^s 
j2filps-i?fAke-a-we4^rounded master' s progratiu. Firs^/ one learns th^ theory ;and/ 
then the ap|:^lied aspects to implement those, theories-. It should ,be. pointed duf 
that wH-ile our undergraduate program is quit^ broad -in scope to cover mo si Jf the 
areas of environmental 'science^ the master' s .program 'is T ■ 
the a^uatic-and terrestrial' environments, Mo^t of our course^ are oriente^ 
toward aquatic' sciences. Most of this lim^'ta'tion is due to lack of persofii^el 
and resources to conduct research in the other f;ields of environmen|&l ^ciehces^. 
To complete the requirements for the 'master' s 'program, we require 3 semiWrs., 
semester hours of electj^es, and a thesis, ^he thesis may be written in anV , 
'■^spect'of environmental sd^nceS that the student can find a major^professor 
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\. ^ ■ ' . , . ... * 

direct. Past! theses have been written on many subjects including bioassay 
techniques; tr^ace metals, pesticides, economics of resources, nutrient uptake, 

etc. « . ' ' ■ ' 7 : ■ 

This completes the current degree programs at T.C.U. and brings us to a 
discussion of our proposed nW degree. We are proposing a D.E.S. degree, a 
Ooctarate of Environmental Sciences. ' This is not a Ph.,D'. degree, \Sut is an 

Entirely- new concept which involves three facets: formal course-work, research, 
and oti-the-job training. It Is application oriented and desjgned to train 
studbn^is to solves the diverse problems of the environment by [taking them awa:re 
of the mul tidisciplinary approach needed to do this satisfactorily*. To. train 
such, prafess.ionals, an instructional . sequence has been selected from a broad ^ 
spectrum of disciplines to support independent investigation and the acquisition 
of practical experience!^ in a selected field of environmental science. 

, Such a curriculum is not aimed at the traditional approach of training ih- 
depth researchers^'' or theoretical academicians, as is traditional with most Ph.D. 
programs. On ,the contrary, it is designee*! to train imaginative professionals 
well acquainted with; the interdiscip-linary probVems of the environment and well 
qualified to approach! their solution in a mUl tidiscipl inary manner, be they 
newly graduated students'" who have not yet had on-the-job training or experienced.- 
individuals who wish to Jie re-educated and trained for new and. more productive 
careers.. Not only will theoretical knowledge be combined with practical experi- 
ence, but .graduatcrs of this program will learn to use all the problem-solving 
capacities of a multidi'ScipTir^r/'team in dealing with problems. ; Th^ multidis- 
• tiplifiary team app/oach has already proven successful at.TexBS Christian 'Univer- 
'sity as evidenced by many cooperative research projects alr'eady completed or ^ 
underway in connection with the Master' s degree program in Environmental: Science, 
j Faculty members in different departments, and sometimes .qui te diverse areas, ' 
have gone beyond traditional boundaries to provide a taam approach to solving.-^ ' 

. environmental problems that lie at the interface of science and society. 

The '!i)octor of Eny.i.ronmental Science Degree Program" is designed to lead 
to the" degree of Doctor of Enviro.nmental Science. It is envisioned as an jidvan- 
ced degree^beyond the Master's degree level and jthus requires several years of 
involvement allowing students who become 'deeply : engaged with their work to pursue 
. their interest for mof? than a few semesters and preferably for more than*T:wo 

, years. It transcends a nlimber of disciplines and penults a broad scope of train- 
ing to meet the diversification of environmental, problems. This applied problem- 

. orieiTted curriculum would not only allow the 'significant involvement' of sevVal 
disciplines from 'various departments of the institution an opportunity for 
cooperative in-class learning experiences but it. will; through close association 

o and collaboration with industrial- firms and. government agencies permit the 
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student to become involved in. solving f^eal world problems. This industry/ ^ 
university approach to. education willnot only save much time and effort in 
re-educating the college-trained employee but it will fa cilitate the retraining _ 
-0^expep4^n€ed--ind4-vi(hj^l b fuj: more productive career^. 

■ As. visualized, the program will consist- of (1) an early period of formal 
course work followed-by (2) project-oriented studies involv^ing faculty inempers 
and finally (3) an internship in, which on-the-job training will be received with 
•a company or governmental agency. * The formal course sequence (see^ Figure 3) will 
provide the student with the basic scientific competence" to solve environmental, 
problems; thus the requirements will vary with the individual student and will 
be tailored to his interests and needs. For example, a student interested in 
publicadmini strati on or^ regulatory aspects of the envirorpdnt might take .elec- 
tive courses in the social Sciences whereas the scienc6-ori§nted student,. ^ , 
although h^ might elect to take science courses,, will be advised to intersperse 
social scieQce, particularly humanities co'urses thus, avoiding intellectual iso- 
lation. * , ' 
Specific required coDrses- wil 1 . be held to a minimum but the students should 

'have a.basic undersljanding of the'elements of the environmentv therefoVe, they 

■ „ ■ , • y 

should show competence in its biological and g&ological aspects. Hence, six 

hours of advanced work is required .in each of' these fields. In order that stu- 
dents be ab'le to appreciate 'solutions to environmental problems they should* be 
familiar with the tools of science,, chemistry, physics and mathematics; there-j 
fore, four courses of und-er graduate- chemistry, one course in calculus cfnd two / 
courses in general physics are required as.^jndergraduate prerequisites. 

In addition to the required courses the^student can select 18 hours of 
elective credit from one or more of the following fields, biology, business' 
administration, chemistry, economijis, geography, geology, government, philos- 
ophy, public administration or sociology. . The selection of these elective fields 
wi^Ul be determined in accordance with the needs of the student's specialty under 
thf carefjbl guidance and. counsel *of a. gradu'ate committee headed by a chairman 
or advi sor. , 

It ,ii intended that this degree program will require the equivalent of 42 
semester! hours of graduate study beyond the Master's degree, or its equivalent. . 
Each student's program will be crafted*to his individual, requirements^and 
especially to his capeibilities and interests in a^ particular field. Therefore, 
ncTsemeBter by semester plan can be given but our course outline is presented 
dn.ly asj a guide. ^' , 

. In addition to the selected curricuTum'bf problemroriented graduate courses,*, 
seminars and cooperative multi'disciplinary projects in« which, for example,* course 
work in. systems dynamics may be integrated with a problem-sol ving project in an 
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CORE REQUIRE MENTS ^ ^ . 

Geology 

Wator Pollution Control 
• Environmental Geology 

Biology ♦ 
Advanced Ecology 
Biology of Water Pollution 



12 semester hours 



ELECTIVES 



•Geology 

• Ecology of Soila ' ' 
'Sedimentation ' 
■ Hydrology 

Marine Geology ^ 

Biology ^ , * 

Marine Ecology , , 
Invertebrate Mo'rphology and 

Physiology 
Microbial jVoJogy I and II- 



18 semester hours 



OTHER FIELDS ' . ' 

Systems Dynamics 
^' Biochemistry * ' - 
• Advancjed^norganic Chemistry 
Resources • 
Economics of Urban Areas* . 
Elements of Urban Design 
Population Analysis - , 
Environmental P61icy ,and Management 



INTERNSIilP 



6 semester hours 



THESIS 



6 semester hours 



TPTAL 

y 



42 Semester Hours 
FfGURE 3 . 



Doctorate of Environmental" Sciences 
(Proposed D.E.S'. Degree) 



envlf-onmenta! science course, the student must serve an Internship. This intern- 
ship is/Visualized as obtaining practical .experience in the area of ensrironmen- \ 
taiiy-5(elated prdblems .in full-time employment with a company or with one o.f the 
■^approp/^iate governmental agencies (local state or fe*deral ) for a perio^d of 9 
months, or for .an equivalent time. ^ . • j 
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A thesis or dissertation as is required for the usual Ph.D. degree will not 
be required but a conipr*ehens1 ve report on some aspect fcfT t,he student' s' intern- 
ship will be. required.- This* report will be an important a.nd integral part of 
the program and will be written as well as^i^e'sented orally before the student* 
graduate committee and invited faculty. . 
s 'This new program is intended to encourage. a synthesis^ of theoretical know- 
ledge, practical experience, and professional intuition culminating In -a doct-^ 
ora.1 degree which is ]r\ atcordance'-with^the. actual demands of modern science, 
technology, society and industry. ^ 



Session 13 



ENVIRONMENTAL STUDIES AT STONY BROOK ' 
Andrew Collver 



The Interdisciplinary Program in Environmental Studies at the State Univerr ♦ 
sity of NeW York at Stony Brook began in 1971. Now in i^ts, fourth year, it has , 
about severity majors. The program is ]^argely^-€oord-inatiV|g- one rather than an 
■autonomous series of courses, but it 'does have four semesters of core courses 
that give it. some integrity. For the most part, the courses that count toward 
the major are taught by the various disciplines as departmerjtal courses {e.g:, 
Economic Problems of the Environment in economics and the Siinroundingl World in ' 
philosophy), The' core courses are taught by the program chairman and a graduate 
teaching assistant, and by the students themselves. , Plans io engage additional 
faculty in the core, program have Been delayed for budgetary jreasons. Students 
in the Rrogram are' required to take four courses from a list of' r\atural science, 
courses »^ four in Social Sciences, and two in mathematics, besides the four inter- 
'disciplinary courses. In addition, each student must develop. some degree of^" 
expertise in a specialty, with the approval of faculty advisors. The' most popu- 
lar way/ to complete the specialty is to fulfill.the requirements for the major 
■in one/of the disciplines, or /to. take most of one's specialty in one department. 
The other way is to^f-ofm the specialty by combining courses^in different depart- 
ments. Any^et'or courses that can be shown to add* up to the development of a 
marketable skill in the environmental field' is acceptable. . • 

the Stony Brook program differs from most in that its chairman is a sociolo- 
gisti' The choice of a social • scientist for this role was not by accident, for 
we begin from" the premise that the trouble with the' environment 1"^ man . 'Tfiat 
being the case, one does not learn to 'understand en vir.onment^^il problems or dis- 
cover possible solutions merely by studying the environmerlt. Seeing that the 
rapid deterioration in environmental quality is the result of human use of the 
envi/onment, attention must be turned to human' behavior itsel f, not a^'a 
■ • ■ •• • s ■ 

' Andrew Colly.er is Chairman of the Interdisciplinary 'Program in -Environmental 
•Studies and Associate Professor of Sociology at the State University of New: York 
af^tony' B.rook. His recent writings irvclude "Public Images and CogstaVZone 
Management," "Who Gets Involved in Ldcal Environmental Issues-," and "Social^ 
Impact— The Missing Ingredient," and his .current research interests are in 
human ecology and urban communities,, and public participation in environmental' 
. planning. ' 
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postscript toHhe end of each textbook chapter or lecture, and not as a short 
final section of the course, but as the topic of primary interest and concern. 

This is not the way I would have* rational ized n\y role as chairman five years 
agu when we were first designing the program. At that time I was willing 'to 
accept the leadership position just to keep the program from falling into the 
hands of a natutal scientisj: or engineer. A scientist would probably tend to 
thichk of himself as an expert on the environment and aecor.dingly be relatively 
closed-minded in his approach and fail tosee the need for help from other dis-. 
ciplines, a' sociologist obviously could lay no claim to expertise on the environ- 
ment and would have to seelc help from the experts. Not being- attached to any of 
the environmental di$e1pl ines,,h'& would be in a position to consult them all 
without bias, ' ' 

The notiorjP^hat the program must be primarily focused on human behavior and 
institutions and only secondarily on the environment only gradually evolved with 

\experience. Rrobably the most important influences push^'g -the program in this 
cl^rection werei' the. strong inclination of students toward the natural sciences, 
.an^i^the overfall domtnation of the Stony Bro'^fe campus by the, natural sciences 
and Engineering/ If. -the environmental studies program is to justify its exis- 

■'tencel it must offer a real alternative for SLtudelits. sThus the program came 
more and more to focus riot on scientific k^w.ledge 'cis such, but on the uses of 
this knowledge. 



~THE. ENVIRONMENTAL MANAGEMENT CYCLE ^. * * 

Any field of study that is to be more than an encyclopedic collection of 
miscellany has to have some criteria of what is or is. not relevant to the field 
and It has to have some principles for organizing knowledge in the field. -After 
attempting many 'different approaches, I have finally hit upon a' scheme that not 
.only satisfies, me but so far seems to. make sense to students. It is a simple 
cyclical chart for presentifi'g an analytical history of the. way an environmental 
problem developed, how people attempted to organize a movement to solve the pro- 
blem, and consequences that flowed from their effort^' 

The procedure that I am now developing is one. of l^jfning about environmental 
polidy through ease studies. .This'ha.s a number of advantages.- For one, students 
find it easier to gras-p the concrete story of one environmental issue than to 
try to cope with, broad generalizations. The inductive method of teaching is 
effective with young people who have had few if any experiences with real-l ife 
■environmenta? problem solving. Generalizations are convenient for summing up 
the lessons gained from experience. To the teacher they are**a form o-f shorthand ; 
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thaf^'enables him to cover a large store of information quickly. To the student, 
however, they are more likely to appear as a forxn of dogma. . What I propose- as . 
the teaching technique for undergraduates is the-inductive method of examining 
many^cases anci trying to see what lessons can be learned 'from them. 

the scheme for analyzing cases is a chart that ^'I call "The Environments! 
Management Cycle." Jt is a continuotTs circle that...I hava arbitrarily broken " 
into six segments. One segment is the lower hal f of , the circle, Which could be* 
broken-down into more detail but for the present purposes is left as a "black 
box./* It represents the state of the environment. The upper half represents 
human behavior, or the social system (Figure 1). 

Human use of the .environment , is the point, at which tfjje social -system impinges 
•on the environment. ' The impact of human use has immediate, secondary and ter- 
tiary effects ramifying- through the environment in a var;iety\of ways and result- 
ing in changes in the environment that "have an impact on. people. For some^ these 
changes can be evaluated as a net benefit; for. others a net loss. Presumably the 
person who uses the environment .in a certain way does so in anticipation of a 
net gain— but he may be mistaken^ Others, as a side effect, may gain or suffer 
losses, depending uponhow they are related to the environmental conditions 
affected by the human use in question. If One party persists, in a use because 
it brings him a net gain or profit while others continue to suffer a "loss, then 
those others may begin to see the situation;as an environmental problem. 

Those who are using the environmeVit presumably do so for some reason— there , 
-are some incentives for what they, do. For themost part, such incentives are not 
natural or inherent "in human nature or the basic requirements of a social system. 
They are institutional artifacts created by man and capable of being change'd.by 
man. -For example, the pursuit of profitp's frequently seen as a motive for use 
of'the environment. But profitability depends on several factors; the cbst. of" 
raw materials, capital and labor, taxes,- licenses and permits, to mention a few, 
weighed against the selling, price of the product. The selliog price in turn 
depends on effects of freight rates, sales taxes, protecti ve^'tariffs., presence' 
&r absence of government price controls and so on.. Most if not all of these 
factors are. subject to manipulation by a variety of regulatory institutions, and 
they can be readjusted-to make it economically unprofitable to. use resources 
in a vi^y that is socially harmful. _ ; ^ ^ 

On the chart, the institutions that determine the incentive system— taxes, 
laws, land values, price of labor, etc. are designated as the "environmental 
management system." 'This system is seen as. managing the environment indirectly 
by^manipulating incentives and.-then influencing human use of the environment. 

The management institutions in turn are social artifacts ahd.they too can be 
modified or reformed. . the s^tate of. these institutions at a given point in time 
is the outcome of a <long history of efforts by varibus interest groups to shape 
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Figure ! 

The Environmental Mo^togiennent Cycle 
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.tfhitions "for their own benefit. Exploiters of natural rfesoHrces for private 
pro'fH to the detriment qf society at large ordVnarily Can be expected to use 
some por'tiAQ/of their' profits to influence the managemeTit systenu Others, who 
bear the. s5ciVr'c0st^,,,,^are usually .scattered unorganized individuals. " . 
enough "of them are hurt badT5''''enGU5h.j;n^d Jo^^ however, they may begin to 

orgc.nize a 'reform movement to attempt to inflljencVlhe management syste 

The'cycle can be used to .t^ace the hij^tory of development of .a proT)lem, or 
it may be used as. a' guide in thejinticipation of. .the environmentaMmpactj of 
proposed actions. For dur.j^rposes in the)?'^environmenta1 studies program, we use 
It as a way of organizing our IWougbts about the history and outcome of environ- 
mental . issues, the contest between different; interest groups and the choices^of 
tactics for influence on each side of the'issue: - * 

After examining several qa^es in this framework, we'.hope to ^be able to say 
some things .in general about the formation of environmental^anagement policies. 
Right from the- beginning the chart tells us where to lo/alHPor solutions _ and 
and alternatives': :The causal chain leads- back to the individual in the ehviron- 
mentaV refonij moveLnTer^t: the trouble with the environment is man;,, the trouble 
with man is the" incentive system; the trouble with th^ incentive sy^sjem is that 
JjL^omes--f^m -an obsolete andV^lnadequate mana'gement system; the. trpublie with: the 
management system is that it! has hot received vi^gorous, enough "pressure on behalf 
of environmental protection and the public interest,. If people want 'to .prqtljct 
themselves .from the adverse impacts of resource use-, "they musjt 
the management system. 



t seek reforms in 



OBJECTIVES QF THE PROGRAM \ . / 

We have a set of admittedly, ambitious goals for graduates from the Environ- 
mental Studies Program. It would" hardly be worth the effort to try to develop 
the program fcir the sake of more modest goals. * ^ . ' 

1. Graduates should be sen-sitive to environmental impacts not only upon 
themselves today. They should also be -sensitive to possible future 
impacts and to. potential or present impacts upon others less fortunate 
, / than themselves. • ' 
" .2.*^ They shouW be able to analyze an environmental problem situation in 
terms of^ the ^environmental management cycle, taking into account the _ 
total situation, environmental and spcial. <, 
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3. They should be inclined to direct their reform efforts through the 
" . management instyutions and not be satisfied, with .personal direct ^ 
action to clean -up the. environment. Thus for instance, we j^oyj^-^xpeCt 
'\ our graduates not to- stop at picking up 1 itter i^r recycling their own 
beverag.e contaipisrs but to press for a ban^n' one-way bottles and cans.." 

^ 4. They, should haVe-. the., initiative to bechajige agents and not simply fillers- 
^ of predetermined career pos^itions^/fo ajai^ge degree, they must be pre- , 
pared to create thpi r'^oWrTJobsT 

.5, Finally, we would Like to be able to steer our graduates toward oppor- 
tuni.ties in which to carry put their aims by helping them to- find jobs 
_ . in which innovations are possible.- 

Against those high aspirations we must contrast the character 'of the mater-'* 
ial we have to wprk^ with. In the few years of working with students in the 
program, \ have found that they mean well but that many of them have some quite 
discouraging attributes. _ • ' 

1, Their idea of education i\ a process by which they are given specialized 
compartmental 1ze^. information and told to study and ^remember it long 
'enough to pass an examination on.it. . ' 



2. They are accustomed *to receiving education passively 
pursuing it wherever it may lead...^ They presume that 



and not actively 
it is. the teacher's 



responsibility. to.' find information and hand it over rp the students.* 
Among students there is a prevailing sense of unreality and disbelie'' 



Education is a game they play to^.please adults and receive rewards. 

The school,^ is a make-believe wotj^ld, and they have been llnstitutional i zed 

* \/in tt?is world for so long that they are not at all confident that they 

will be^able to cppe with the yeal world. As children they saw on ^ 
telev^Hid)^ a continuous flow of fact and fantasy'all runUo^gether^.and 
' were given no criteria by whiqh to select the true from t|ie false. The 
safest thing is to doubt it a/il. The result,is an overwhelming illu-', 
sion of ignorance. 

' ' •• V' *• - J- \ 

5. In this^framepf mind it naturally fallows that most stj,uderi-(:s doubt 
. , that they can act effectively in the real world. When /asked^^ to work * ^ 
on a problem, they .respond with such excuses- as "What can I dp? Every- 
• thi nig has been- done al ready. "* or "Better minds than mine, wit^ time' 
and financial resources have tac^kled -the problem and failed, s(^ there's , 
.no use in my trying." The prospect of turning these young peop'|e into 

• dynamic change 'agents appears dim indeed. How can itbe done? \ . 
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In the program we try to give students several kinds of. experience that will 
break theiri out of t(i|ppa'tterns of thoughtless memorization and passivity, instil- 
led in them by the educational system^.^ " . . y ' ' - -^-^ 

1. One thing that -must be done to fi^ the mind to^think abd'lit problem ■ 
sojving is to break down thq.mental barriers between disci^pldps. By 
working in ihtv:rdiscipl inary coufses and* oh interdisciplinary ^team pro- . ' 
jects, the student begins to feel more at ease in pursuing a pro&l-ep — ■. — 
even when, it leads him- across disciplinary boundari^. • | ■ ^ 

2. Another thing we stress is individual and group initiative. Time after 
time/ students are asked to defiine .their own problems and go out and find 
whatever information is' needed to solve them. Still, they often find it 
hard to believe that'>vhat they are doing is not just another prerehearsed 
laboratory exercise foV which the teacher already has the'" answers. . 

3. The sense of unreali^t^ is attacked by the principle of life-involvement.' , 
Students' are. a6kpd t^5' involve their hands, .their whole bodies as well 3s\ 
their minds in pi^ojects just to discover that by. taking action Ttjey can 

. . have an Impact-. ' j > ; 

4. Probably the , one most effective 'd^evice for turriing students into\real^ 
■ people doing real \things is to put them 1n a. situation where they can. 

workl'with someonMri the community. \ They' are very hesitant to go out" 
*and initiate contpc^ts themselves, .'bit^once .introduced Vo people, they \ 
can become very excited' and enthusias^jc aboutj their work.' This aspect 
of 'the program has not been developed well, for it would probably require 
a substantial devotion of staff time to communfty relations. To ful- / 
» fill its aims,. environmentcTl studies must^become community based. / 

5. '- Finc^'lly, in order to overcome' students '• own feel ihg$ of powerlessness, 

'We. seek to'give them the taste 'of^^oss. j'n smal.l things. Even, at the 
risk, of' becoming trivial or making ourselves the laughing stock of the 
campus, we.encoura'ge^ studenxs. to first try their hand ' at simple, things : 
Plant some flowers ar shrubs,' recycle newspapers in the dormitory^ .In 
doing these things, thpy have immediate, suv.cess , but- they al so,discover 
that thesi" actions are.not as simple as tfiey seem.. They may encounter 
' ■ administrative'^obstacles and obtain so.mef elementary lessons in the ^ 
. ■ different phases of; the epvironoiental management cycle. Tf^i'^v may p\ant 
a tree,' but when the grounds crewmen mow It down a few days later, tVey 
le^rn that if the ,tr^^ is to thrive there must be some changes in the V: 
management system of th^campus> grounds. When a student, who started a \ 
.recycling project graduates or moVes.to another dorm, or becomes too 
busy w>th something else, t^he project dies. To be really effective it. 
has to be. institutionalized for- continui ty. - 
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PROGRAM COMPONENTS 

The core of the program is the senipr project. ' It is the'culminating effort 
to bring students together for interdisciplinary teamv^-ork on regional problems, i 
A prototype of these projects wds completed the year before the program started. 
It was a studetit-originated study 'of Mt. Sinai Hat-bor about ten miles east of the. 
campus. Suppt)rted by |^ grant from the National Science Foundation, twelve students 
worked in, the field duj^ing the summer pf 1971. They looked Sit the history of 
dredging iy^ the harborj^the impact of> dredging oh the environment, the regulatory 
■agencies responsible for c|f edging and the^attempts at reform' of the 'regulatory 
system.'; The^ s'-owed 'tflat although the harbor is .under much stricter protection ' ' 
than before, there is still the possibility ^or^structive exploitation to occur. 
The report^ "Political Ecology, of the Wetlands" was mimeographed and qirculated 
to^^ interested people-in the area, \ . , ^ \ ■ . ^ ^ 

Subsequent projects have focused on pollution of the 'Great South Bay; the 
multiple /problems .of Port Jefferson Harbor. with its conflicts between recreational 
^nd coramercial and' 'industrial -ijses; schemes to save the farms of^uf folk County; * 
management of the underground water supply of Long Island; offshore oil drilling 
.along the' Atlantic Ctfas.t; arid environmental education for the elementary schools.' 
' This -year , wq are. dding^a Series' of case 'studies of goastal zone management, with 
c,as.es . fYlustrai.to|:^ of wetl anqis i water qual i ty , erosion , wil dl i fe. a'nd 

scenic values. . ■ ' 

In:order tq give students a greater sense of the importance of tht senior' 
project, fffey are provided with some desks and a file cabinet and bookshelf in 
the pijo^ram office.' . They ar^ treated as research associates^ would be treated bn - 
any research project. . - . ^ • ' 

A special library. The EnvironmJjntaJ Information Service, has been created 
in the main library in connection with^-the documents department.^ . It was started 
'with a Ford Foundation grant in 1970 anci has been taken oyer as a^permanent . 
■ feaiture of the library. In'^it. -we collect files of information on tfie reg«ion-r . 
publications of local, p1an|iing' agencies , newspaper clippings, proceedings of 
Qonferences, scientfific research reports', student term papers ,%.studies by the ; ' 
. League Of VIome'n Voters and so on. Most of these materials would hot otherwise 
have been collected by. the library. Previously, such information' Was extremely 
> hard to obtain. Now it is available for convenient; public access. Students who 
use the files are^aaked to contribute new materials that they dfscover iti their / 
res,ear^:h and^to contribute their reports when finished. In so doing they know 
that' they^are not just performing an exercise for a- grade but that they are 
contributing to the growing body of information about th^ region.' • 

• The -environmental studies program has to have some kin^xof applied or action 
cpmponent. To expect to turn out effective environmentalists vjthout giving • 



thent'an^^ in environ)fiental action would beJi^ke turning liDose a batch 

of booicrtrained farmers who had /never ploWed a fiy di or p^Jantgd a row of corn. 
Would h)p^Q seriously offer to/ the world a graduating, class of niusie majors 
who: had nSyer put a bow to a violin or fingered the keyboard of a piano? 
|,.\Y:es, I must admit that lobbying for a new envi-nonmental protection law or- 
"W6rktng.wiCh^p,1tize-ns toidevelop a schema.-to conserve farmUnds can become- 
/f)6Titid^lly sinsit.ive. ' The environmental studies program cannof'take a party 
line on .tliesej'ssues, nor can. the' teacher use hifs classes as .instruments for • . 
./political attion o\i his, own pet proposals. The .prograjn however, xan strongly 
Urge%udents to become active in community serviced foil owing th^ir'own policy 
decisions: arrived ,at freely after examing the a,rguments on all sides. In our :. 
•prbgramvwe support the campus environmentaV /dct ion" club, called ENACT for short, 
by annoiiiTjCing ifs activities in cla^'ses^emd urging students to participate. It 
has "its^ oW autonomous program, and m^y members come from outside the environ- 
mental sttjdies program, but we rega^ it as an essential component of environ- 
mentejl edtetion on our campus. / , ■ . ; \ 

Two things are >noticeably l^tking in the .curriculum as it now exists. One 
\is a laboratory in which students can learn to u3e- instruments for environmental* 
' quality monitprlpg. Courses; in instrumentation of f ered -by th.e Electrical Engi- 
neering Department are too detailed and sophisticated for the needs, interests 
or abilities of most Of our students. The other serious need is for a. staff 
person to coordinate community relations so that students, can go out and work 
with people in the surrouriding communities in ways that will be advantageous 
to all; involved. . - % k / m 

As/tV:^^Vo1 ved,^the program has led us in fthe ^irection of what a lb<;al high' . 
school teacher has . called "community-based education." Other programs' in the 
university also send studeuts.but to the surrounding communltieSs to obtain a . 
firsthand experience in community problem solving. Currently some of the i 
faculty are discussing a proposal for a community studies center that 'would | 
coordinate community relations , provide administrative services and research |v 
facilities and develop some core courses on communities for programs that are ' 
tp-a large extent conmuhfty based. Th6se include Environmental Studies, YoutK 
and*Community Sttidies (which deals with such human,, problems as health, welfare, 
race relations)'' and Communications (insofar as it'deals with the rol,e of the 
communications me(Ji a in community affairs). Several other programs in the 
social sc'iences, .art and engineering could be coordinated through the center. 
In order for^rsuch a center to perform'its functions effectively", it should 
have some,;>f.ull-time faculty, an-^dministrative assistant and secretariajl staff 
'and i t should have a cle^r mandate from the faculty /nd administration to provid 
V coordination for commjjnity-basfed programs. 
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A BUREAUCRAT'S PERSPECTiVe ON e\v1R0NHENTAL EDUCATION ^ 



,1^ Sydney St?inbp|rn / ^ 

! ' ' ' .'^ 



Earlier in this symposium those attending heard frqrn Jane McCarthy of the • 
Coimnunity Center fDr Crisis Intervention. Miss McCarthy is a ' professional inter- 
vener. That might also be a way to describe'^one'^of the things I do— namely, work 
at Intervening in pur environment. Last Wednesday and Thursday I wasj.visiting , 
one of our major *envlronfnental interventions; in Montana and British/ Columbia— a . 
half billion dollar project covering, 45,000 acVe's of land and primarily dedicated 
to the last $teps of converting solar energy into electricity^ This was and is a 
major en virdnmental intervention,' and the bur'den of my talR both implici.tly ,and 
explicitly will be a request far help from^^ educators that will permit such inter- 
ventions to proceed as gracefully as possible. My euphetiisms are not meant t^ 
obfuscate--I: vv'orki at" environmental ''intervention -^n pu^liq^orks projects— like 
dams, highways and railroads' among othei" things. 

If as environrrterilal educators, you react by, thinking don't intervene! at all; •. 
I or .by saying: don't go away mad just go^^awayy-that knee jerk response will no t^^^-; 
suffice.. It may.hurt my..'feel:irigs but it won't do tfle^^job th^^^^^^^ must do 

while as a nation make a^ substantial shift in our energy technology. This .;• 
shift will take place ^even" if we achieve negative population growth and zero en- , 

ergy growth.;;" /; ■ ' - ■ ., ■ '"[''■'' , \ 

Regardless- of how any of Us feel ^ about it, the political climate' is likely to 

lead to. a progr^^m for national eiiergy self-sufficiency which will: probably call : 

for a capita! investment of over a billion dollars a week for tlie next^ ten years.. 

Among other physical chainges, the. program calls for conversion ;to poal and pil . 

shales as an energy source— a monumental change away from oil and natur^ll gas 

with, their relative^ smp)ei and developed infrastructures and technpl ogles. 

Suddenly we have become a. nation that may dig up a good: part of its; backyard' 

to^ find raw materials.; PerhaiDs conservation, education and polttical action will 
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reduce the scope of:-;.such a program but 1t will not be e^Jiminated, Therefore it 
would-be nice to Rnow what "as gracefully as possib^le"- means when applied to a 
major program of natural' resource exploitation, 

'. Whatever happens, Educators will have a major role--no, let me put it more 
strongly— educators myst assume a major roTe in leading us to environmental 
grace. It won't be easy, and the educational, process will have to be multi- . ' 
' leveiled— we need to, develop an environmental ethic as a cultural trait while we . 
. 'seek by law and regulatfon--and by subtle'and jiot-so-subtle/pressures on decision- 
makers — to avoid or minimize environmental insults. y 

Let's start with environmental ethic, why it is. needed, where it v/ould .be 
nice to have, and how you might go about getting it. And I had better define it 
— so you will know what 1 am thinking of when. I place the word "environmental" 
in front Of the word "ethic". ' . ■ 

Here is 'Some paraphrasing from -Web's ter's Unabridged Dictionary: "Principle? 
of Conduct governing an individual; or 'a socially accepted collet or a character 
or ideals of character, qanjfes ted by a race or people--all in reference to the 
whoj^-coinplex of climatic, soils and biotic factors that act upon >n organism or 
an\cological community and ultimately determines its form and its survival." 

I didn't paraphrase the last word— it matches this symposium's title on the 
flyer that told me to be here. at this early hour on a Sunday morning. 

Others at this symposium have establ ished why we need an environmental ethic 
--survival as the issue. But as. a practicing environmental in^tervener, as a • 
practicing civil engineer in -a-public works construction agency, let me give an 
example of where an environmental ethic would fee nice to have--possibly npt with 
.survival as the immediate issue-r-but certainly to prevent 'or minimize the loss 
~ of .things that are nice, to have and'sa.d to lose. - . • 

■ Sceriic mountain landscapes ar^ nice to have and one way to lose them is by 
careless road construction. At present road construction in the United States 
' is. a^mul ti-billion dollar a year program. How .would you go about mi^nimizing^ 
carelessne'ss in this effort?^ How^would you go about inducing an,^enyironmental . 
tthic in the traditional b^id guy of conventional environment?.', wisdom— the bull- 
dozer operator, his bosses and his v/atchdogs, the inspectors hired by the owner 
—and remember the owner may or may not be a public body. 

Since a synonym fo^ an- environmental ethic could be "cultural, taboos" we in 
.the Seattle District of the Corps of Engineers decided after much dialogue, 'foot 
^ stamping, field meetings, shouting and hand-wringing 'among our own designers, 
' lawyers an8 inspectors to make* the tabcibs part af our highway construction con- 
. tracts by reference just the way we do, with, our safety manual. Tc^ make sure we.* 
were understood we u$ed some techniques from the educational fields 'namely, a 
manual illustrated by simple cartoons ^nd reinforced by on-the-job .jnonthly trairi- 
^ ■ ing courses. 
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Did it work?. Modestly. Our goal was prevention of environmental damage' 
rather than restoration, but restoration was permitted under the contract and 
all too'often turned out to be tha way the contractor felected.to perform. How- 
ever', we made some waves— we educated, through the communication, process when we 
presented a paper on environmental design and construction response in 
Washington, D.C. , about two years ago. The American Society of Civil Engineers 
subsequently published this paper in their National Construction Journal over the 
objection of at least 'one committee man— obviously a hard-nosed contracto?- who. 
thought we had'been seduced by the Sierra Club, and I have deleted a expletives. 

The waves -washed into Canada and I rearned our little manual will be used ;in 
developing environmental .control regulations— fiiaybe taboos is the right word-- 
for'a proposed seven bivfr6n dollar trans-Canada pipeline. 

.Perhaps we v/ould have been more successful then and more successful i.n the 
future if our manual simply reinforced or articulated culturail taboos that every 
child picked up while attending primary. and secondary schools. I recognize that 
•this seminar js directed largely to education at the college and graduate school 
•level ,- but in terms of avoiding or minimizing envirOnmer^tal. insults, you may be ■ 
addressing only those peopleVho induce or order environmental insults^ -rather 
than those who make their living carrying them out.^ I a.lso recognize that pri- 
mary apd secondary educators are a bit weary of assuming another cultural 'i?idoc- • 
trination role along with babysitting, sex education and equal rights.. Still — 

■ Some school' districts are already working the problem. This thick book' 
describes a program of urban-surburban environmental education f^r. s^'^udents in; 
the' fifth, sixth and .seventh -grades of schools in the ifietropolitan area of Seat- ^ 
-tie. It reads well and fs certainly,.going tO" expose children to an environmental 
awa>feness, particularly to that relating to energy; 

' I do -not have any facts relating to an evaluation of the program. A cursory 
evaluation ly a professiottal in the field detected very little change in the stu- 
••dents and elicited the sad comment th$t on& teacher who conducted the course con- 
tinued to walk across lawns iind continued- to litter in the customary manner; 

I also have some questions on wha-t I rea'd in this book. Some of them, envi- 
ronmentalists have heard before. The program was specifically required to be 
intercultural, but it looked v.ery middle class and suburban to me. Then I was 
concerned with what you d'o when you have' been successful in inculcating ^environ- 
mental taboos into a .young person who wants to' or is forced to- be a heavy equip- 
ment operator arid make^ his-li'ving pushing the environment^ around wi"th or without 
attendant social utility. Have we induced .alienation because jie or she is. making 
a living in a way that was devtned by the schools^ as anti-SQcial? What will the. 
parents thtnk of a school system which denigrates the way the mothers and fathers 
are making/ a .living? After all, educators must recognize that many people fn the 



United States make their living in the construction industry and, further, they 
too are middle class, ' ^ 

— What is implicit in assuring that alienation will not occur in a program 
which seeks to cultivate inhibitions in exploiting the environment? Do these *■ 
taboos call, for a meticulously planned society? That is a jsociety in. which the 
government will assure that all jobs are consistent with cultural constraints 
induced in the schools or through peer groups or in models.^ Is this kind of 
planning possible in an open, coatinental society? 

I am hoping that this aspect of environmental education will receive atten-, 
titDn— we already have more alienation. than we need. What can you do through - 
education to reach zero alienation growth along with zero population growth- and 
zera energy growth? Does what Titus Livy said -2,000 years ago to fallow Romans 
apply to us?* \ 

Now I would like toNspend some time on how educational programs can make- 
professional environmentalists more effective in construction agencies. These 
are my ideas on how environmental iiits can help environmental interveners achieve 
environmental grace., * 

Admittedly this wilVbe 'a limited and subjective view addressed to, those of 
you v/ho would like to heT^) an active young environmentalist become effect iv!e in 
a construction agency. I am assuming, that the environmentalists want'to be 
ther^ because that's one plabe where they are really needed and where the pay 
may not be too shabby. \ 

fn a construction agency, an environmentalist will often occupy^one of two 
hierarchical positions— staff or.4i^a. In a staff position they wil V be aides 
to senior executives who ftiake the-witical decisions or who prepare the final 
critical recommendations. SeVt-jle City Light has this * arrangement ^nd has given 
it-class and status by a' beautiful office on the executive floor^of 'their build- 
ing. .Another arrangement resulting, in part,, from the v/orkload generated by 
federal" and state environmental protecttSn acts"'is to concentrate all,bird wat- 
cherf.in an environmenta-i ghetto, that is,, in a group consisting primarily" of 
environmentalists and associated disciplines. . This group will have line as well 
as staff functions. This is the arrangement in my di vision^^^w^er^ Dr. Steven 
Dice, a forest ecologist, supervises a staff^of ,21, .includinffour other Ph.p.'s 
--^three in the environmental field. ^Whether line or staff or mixed, these ar- 
rangements can be very effective providing tbe incumbeats have^ be.§n prepared 'for 
the problems that go with making things happen in a bureaucracy. Obviously a 
key problem is communicating -with. action officers. Simplifying communication by 

* "We reached those last-days when we couldendure neither qur'vices nor their 
remedies," * . . ' . 



oinething is built/ This may not be 
to construction is inextricably part^ 
sts . ' 



establishing a mutuality Of education and work experience is something which 
educators and their institutions can arrange. . • 

As an employer, I would Tike to '^ee evidences of 'this on resumes. For s'tu- 
dent^irf^the environment and. related 'disciplines who want to become part of the . 
action,.ireco(^end exposure in the cia$sroom.aijd In the field to the stimuli that 
result in environmental impacts; exposure to the role of the infrastructure, for 
supplying goods and services. By infrastructure I mean the roads, the canals, 
the waterways, the railways, the airports\ and -their , terminal* facilities, and their 
energy budgets and where the energy comes \f rom. 

I would especially recommend some first-hand experience with the m1.cro hap- 
penings to the environment that occur when 
environmental education, but field exposure 
of the education of effective environmental 

I do not think that a summer on a constj^uction ptoject wi th h.igh environ- 
mental ijiipaet factors' would result in the student being co-opted. If. there were 
a joint. effort by the school and the employer to mcjke the experience education- 
al , there would be. even less chance that the student's environmental, bearings 
would be altered, and there could be considerable/lmprovenient in futurexommuni- 
cationl^d mutual understanding. . ' _ 

^ I. would also like to see student environmentalists and- lawyers and doctors - 
and engineers and political scientists and all p)ose who aspire to professional 
positions or active citizenship. learn something/ about bureaucracies. Perhaps. ; 
those of you who are responsible for curricula/aissociated with.. the social man- 
agement of technology could assume this chore^' in'any event something has gone 
awry since Max Weber gave us his thoughts on bureaucrat. Now "bureaucrats is a 
dirty wcrrd from which neither quality servic^ nor goods are to-be expected. 
This was not what Max* had, in mind— students /and practitioners alike need to . , 
learn how bureaucracies work and how to makfe them work better, for humans as well 
as-for our other associates in the world.' $^ ecosystems; 

My remarks should not be construed as /indicating a feeling .that student 
environmentalists should bear the total t/urden of bridging the communication 
-^ap between th&mselves and construction workers and pro.fessionals. The. latter 
had better learn or relearn their environmental ABC's. A good' time to do this • 
is as undergraduates. Those who hope to be planners of projects that confront, 
insult or.invoTve the environment heed to know what upsets or i^ of concern to 
the opposition. Failure to recognize the tender Spots of possible opposition 
•can make planning of a construction project a hazardous occupation. My sugges- 
.tion here may already b^ In effect ia many places and calls for- interdisciplln^ 
ary' courses on ecology for all undergraduates,- . I opposed to a course in 
ecology designed especially- for engineers as I* am opposed to a course in 
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literature similarly oriented. Instead, all campus courses in ecology should be 
structured in their late^tages, that is. ^^fter the fundamentals have been cov-% 
ered, to highlight where. confl jets occur and where resolutions appear possible 
and where not. E very ttlijig is ^Vt 'going to be resolved just because rational . 
people are able to communicate better— differences may actually harden as we 
come to know more about what each of us. wants ^ and that .is good, too. • 

Andin a final pass at college and graduate level education, let me suggest 
that greater attention be given to identifying secondary and. tertiary effects of 
doing or not doing something. Economists like to call' these externalities and 
environmentalists have learned td beat at planners with the externality club 
quite effectively. T would like to struct^e economic sociology courses that 
deal with externalities so that they have gresater symmetry and all externalities 
are Covered. Jhis is One^'route to effective ajnd accurate environmental impact 
analysis, and one that would appear to be a' worthy goal ^f the environmental 
education' establishment. ' , . \ . - | 

Now that, the nation- is energy sensi1^ive, one\common denominator in explicat- 
ing externalities might be energy budgeti--total e1l*eVgy budget^s or systems energy 
budgets. This may bring us back to some Of the techSocracy concepts, that were 
popular forty years ago— so be it. I. would, just like to see the concept be given 
more emphasis in our colleges and universities. This discussion of externalities 
--whether in the university or in primary schools-^is one way to educate future « • 
and present consumers, and taxpayers, to accept the Qost of environmental protec- 
tion in products and services. In many cases, particularly those related to pol- 
lution, the, environmental answer may be the least costly— all things, considered . 

Now .what do I want as a supervisor in a^tax supported multidisciplined plan- 
ning,' design, construction .and operating agency? i\ am speaking as a customer of 
-eontinui-ng-:edue3tion for our employees, rememberingNjihat .in' my own. division which: 
is concerned with public works planning and desi'gn, ^^,11 o^er one hundred employ- 
ees are professionals— with iialf-lives in reference, tci^^ Validity of. the- train- 
ing in thein respective discipline.s that can't., be miich^ long^S^^n^fi ve years. 
We need to b^ continually updated, modernized, refurbished, and othe»^^5a«>exposed 
to new .ideas i^^attitude^ and concepts. Colleges and universities are either the 
birthplace of\ these ideas or theyserve as staging ^reas for their distribution.. 
Good— we woulcl'.like the opportunity for .^ur employees to learn about the new,- to 
expand and review the old and even to pbtain advanced degrees in many fields in- 
cluding all thise tangentially related to our environment. We would like to be . 
able, to .do so iVi a wide variety of ways: by mail by\intensive shorty courses , by 
regular residence, in the evening, in the early morning, 'in the late afternoon br 
during regular work hours, on weekends, at the.school or at the office or in the 
tieldv We don't\expect the institutions that provide these educational services 
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to lose money but we would like the lead time for setting up the course, courses 
or program to be no more, than three months. This. will permit early res,ppnse to 
training needs and the development of plans \n which the specified e/Iuciation can 
be arr'anged for within a reasonable time. ^j- '7^ 

This is a good time to say that we are -impressed with the education establ ish- 
ment's concept of sabbatical leave* It, means that at best about 14 percent, of 
their budget is devoted for retraining— at worst it may be on-ly 7 .^6rcent and 
perhaps confined to faculty members with tenure." Either^figure m^kes us very 
envious--our training budget is. always very close- to 1. percent— and I have never, 
been able to get our personnel officer to say what figure is proper. . What I 
would like educators to do is tell us--and our bosses in and oi/t of the Congress 



_ . _ .... ... . ... .. . .. ^- 



—what you regard as appropriate. I said in and out of Congress because the ' - 
problem of continuing education i? not just confined to publyfc agencies--it's a. 
universal problem bf people in the learned prof essionsT'^^l'/have, listened to exec- 
utives in large cqnsulting engineering firms speak proudly of training budgets 
of less than one-half 'of- one 'percent. Obviously they had forgotten *tha.t the 
teachers themselves felt the^needed 7 to 14 percent— l/just wish you would get ' 
that message to the outsid^ world. 



But let's get back to specific heeds in the way of continuing environmental 
education. A big need is to lure the agency executives away from their desks 
into, a situation that educates and exposes.: The e^ducation would be in ecology; 
and the exposure would be to peer groups in government, industry, business, en- 
vironmental /education and environmental, activisrji.- Such a course is not directed ^ 
simply to leading the builder, manufacturer, or* developer to grace but also* to 
''llj;pQsing the professional and citizen envirorji^entalists. to ;the. societal push * . 
behind construction, manufacturing, and land use changes. 

The Thorne Ecological Institute's seminars in and around Aspen, Colorado, * 
'are close. to what I have inmind even though they 'are too much fun and obviously 
upper middle class. The one r attendedy^'provided ecological education and also 
covered many' practical *and human aspects of why things are built, or developments 
developed. ' . ^ / ' 

The model problem used at this ^'eminar was quite real even;?though we proceed-^ 
, ed by role playing and mock public/ meetings. Much was learn.ed' 'by all^of the 
participants—and in a very short tim.e. I would like to try the technique in 
our s tud1es--i t wi 11 be' a form /bf -publtc-parttcpatTOrti that i ncl ufles i n formation 
transfer and I expect to call/on educatprs and communicators for help. 

Continuing environmental education, like all continuing education, is being 
proposed by many colleges 4nd universities— by some professional ^ocieti^s, and 
by private and management^ and educational consultants. As a customer I'would 
like. to see someone pull it all together into an easily obtainable and readable 
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shopping list. An educational r^leari^nghouse might even avoid pvenapping. sched- 
• uling of similar cour$es and mfght permit certain institutions to specialize 
' ' with assurances of full enrollment. Developing a cl'eaHnghouse looks like a 

good ratibhale for* olDtaining a Health, Education and Welfare or foundatiGn^-grant. 
—and developing a clearinghouse for environmental education ^seems particularly 
apropos for this- symppsium's host, the University of Washington's Institute For 
Environmental Studies. Certainly a master,' nation-wide .catalogue would help our 
training officers and career advisors, of which I am one. 

: In this talk I have freely assigned the educational establishment a workload- 
of substantial proportions, "this shouldn't be permitted'to detract from the job 
of educating us to be citizens in an open,, albeit imperfect, democracy. This, 
calls for tetiching us techniques for reaching our elected officials and'convinc- 
ing them to enact laws--and to evaluate their implementation. What dol mean? 
To me citizenship Rieans^oliti cat:, participation-and we need hlslp from educators 
to* develop the sk.ills,^ the techniques, and the willingjiess to communicate with 
legislators and government officials. 
' Finally, I hope that the educational establishment will recognize that even 

^ though there are programs for inculcating an environmental^ ethic in the primary 
schools,. most of us who are on the job have not been exposed to this kind o f - 
primary education. Therefore, educators still have the job" of packaging this 
^message, this environmental ethic, this cultural taboo, in such a way that 
builders, operators- and developers will get the message and will do something : 

.^^ about if without^ experiencing negative psychological reactions. It is a chal- 
lenging assignment -.and- 1 am hoping that educators will accept it. 
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DISCUSSION - ■ ■ 

. . . I . " ■ ^ . • • ■ • ' ' 

Question ^ I'm trying to put together a program at the master's, level in a . 
private university like yours. Did you do any market studies ahead of time, did 
you do a market study based on hiring §cientiS'ts with interdisciplinary training? 

Nev;land : Tbat^g right. And I might add' that dur biggest problem at the grad- 
uate^^evel or" at the master's level has been getting our students to finish their 
degrees before they went to work. We've had aboul half of our people hired away 
before they could finish the degree. They received such attractive offers that 
they never came' back to finish their theses. Our biggest problem has not been 
finding, them jobs, but getting them. through school before they could be hired. 
Our prog'rain uoes not look as good to the administration as it should, becailse 
theyVe interested in the numb.er of graduates , not'' 'the number of students. 



Question : What sorts of 'courses did you have to initiate? : . • 

Newland : Well-,' you're probably" aware that at- a private school in most cases 
a lot of new. programs are real ly .bootleg or they're kind. of bootstrap operations. 
— ' ^Ours started similarly, therefore it. did not get off to such an auspicious b^gin- 

ning." Now we have since gone back and revamped and reoriented. I'd say the num- ^ 
*ber of new courses that we added were somewhere -between five and eight. I don't .' \ 
know the exact number. It was over a time period. The university could not af- 
ford, to doVjt initially. . . ; ^ • . 

' Question : \ljgt me just hypothesize. You take one of ^these higfily intelligent, ^ 
' hjjghly energeti cl students , give.|iim good training, and'-at the point of serving 
internship,-' he or she gathers more information* about the corfipany than the. company . 
might want the student to have as an intern. Have you faced up to this? 

- Newland : Certainly, thai* was one of the first questions that the industrial 
people asked— "Wei 1 , what can, we do if, he assimilates certain information?'' Our 
response to that was, "You're going to. have, to be careful about what you" allow the 
student todo. You're just going to have to coordinate his activities within your 
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•industry sp that he will not' be' receiving confidential: information." By and 
large, though, we feeV it's the company's problem and not our problem. Tm not 
trying to take an i,solationist point o.f view, but we feel that if they're doing 
something they shouldn't, then it 's up to them to ke'ep It covered up as best they ' 
can, • .".,.'*. 

Comment : . In my ca^se, I get the students for. a whole semester and teach a 
course from 9 'to 5, five days a week. We' take varioejs topy^s: water, .air.,- food 
and so' on. Mopday morning we have dedicated to^presentaty^jj^ outside 
people in to speak v3^,€h^^^goniay--aft^^^^^^ have computer 'science and how that 

relates to the topic."^-bri Tuesday, political activism andl how that relates to thd 
topic. On Wednesday afternqon, comparative literature search— what the local 
newspapers, the' national newspapers are saying about the topic, and .what are the 
sou|^ces of other information,- On Thursday 'we have a bus trip,- a field inspection 
trip to something pertinent to the topic<> We have lectures, on the way back' to ■ 
the. bus. And. Friday we ha^e an exam, and after that we can prepare'' for the next 
week.' The wnole thing has sentence and tfechnology*at the base and political ad- 
vocacy at the top, it, makes a triangle with all the other disciplines going in.. ■ 
We give it'for a semester, and hope that ^they- can. select trom that Where they ' 
want to go in the rest'of their'aniversity career. This^ is for freshrnen. . 

Coiiver : I think yoiT haye hit oti one of .the important solution? to our prob- 
lem, of getting students involved. I didn't mention, by the way, comnunity in- 
volvement. iTs very important. Get them in touch with people in ^the comnuni ty. 

Another is, get their mind off the next class tKey'v'e got to go to. I see 
this sort of notebook. mentality with students— ten minutes to the^hour, they 
V -close their notebooks and* their minds and they walk out.' They actually seem to 
be afraid to get too involved in a subject, b.ecaus'e it's going* to be interrupted 
. anyway,; .So why get all worked up? They.have often said to me, "We should get 
together in a solid block of time without any,,interruption;" And I think that's 
very good. * . «r> . 

Question : What sort of, hoW many people are\invol ved? | 

. Col Tver : There are about'7b majors.' The senior projects g^about 30 stu- 
dentS'.and the introcluctory courses are running about 200. It could 'be expanded 
. to a'lot more, but we don't have^the- faculty/ If we advertfsed, we'd *be, swamped, 
I taught twice as many credit hours, last year'.-as I should have. 

' t • • • - 
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SUCCESSES AND PITFALLJ OF 'INTERDISCIPLINAR 7 RESEARCH PROGRAMS: 
THE RESEARCHER'S VIEW ■ 



Rus^el^ •G.H''M(Drnp 



son. 



''The good life is onr^ inspired by . 
^ love and guided by Tcnowledtfe/' 

Bertrand Russell , 1925 



INJRODUCTION . 

Since Jljne 1972, I have been the principal investigator of the National Science 

Foundation (RAFin) Grant, '^National Economic Models of Industrial Water'Us? and 

,■■*■■ ' ■ 

Waste* Treatment," at the University of Houston. The primary objective of the re- 

■« 

yvsearch Has been to evaluate the effects^of increasingly restrictive environmental 
' ' . . / 

policy on respurce*use> waste discharged, and production costs of industry. To' 

'date, we have completed the development of a number of lindustrial plant models 

for .natio.nal policy evaluations and have transferrieti these models to regionaj, 

state, national and international users in industry, government and education, -'"u 

These model's represent a systematic structure for evaluating^ with a computer ,. the 

. economic and resoj^rce effects 'of different environm6ntal<''po1i&ies. • . 

.1 am presuming from 'the* "invitation extended that ydu do not" want an historical 

perspective of hqw we*" developed the research proposal, how we. secured NSF CRANN) 

funding, or;how we managed the -prpject Dn -a day-to-day basis. Instead , I ,am pre- 

sufning that you want to kpdw.why I feel we have been, successful in this effort . 

afid what the important pitfalls v/ere in developing tt^e models and transferring 



them, to users. 

N 



Russell G. Thompson- is Professor of Quantfitati ve Managemer/t Science at the.^ 
Universjty of, Houston .(Texas). In addition to v^erving a's .princ i perl ^in^Ves'ti gator - 
of the'grant described4n his p§per, he has acted as consultant to several, lar-ge .^^ 
industrial *firms-,. was Chief 'o-f the Forecast DivisWn on tMe\Naiional Water Commis- 
sion staff, and ha5 taug'ht at several universities. . */ f^-^ 

Brian Mar was the moderator, for Session '14. ^ 
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BACKGROUND • ' ' 

As you kno\l the. basVc opeir?ating unit in the university for faculty and stu- 
dents is the. department ;i department cha.lrmen report to deans who, in "turn, report 
to the chief executive bffic.er of the university.. Resource allocations between 
colleges in the university are made by the chief executive officer. 

Decision criteria of. the department are directed to 'improving the discipline 
of the department. "Decision criceHa of the college'":aipi directed to improving, 
related disciplines. Each'dean's inputs to the chief executive officer are 
^directed to improving disciplines. The -chief executive officer can reallocate 
resources between colleges, but the college receiving tji^- increased resources will 
use its criteria to allocate the increased resources tto its departments. The de- 
partment will use its criteria to pl'aa the u&e of the gain in resources. 

Tenured university faculty have guaranteeji^jeniployment fo^^^j^|ry academic year 
and have general ly-Jieceived", until recently aTM east cost-of-1 iving increases j — 
over^a .period of .yearsT^ithirv' the university," merit* raises and. promotions for 
faculty are heavily influenced by tea.ching performance and published articles in 
refereed journals; time spent managing an interdisciplinary project or publishing 
results of interdisciplinary research may neither support a merit review nor 
qualify for normal released time for research. Within thfe acadtimic community, 
opportunities for professional advancement are .greatly influenced by the contri- 
butions f,aculty make to new disciplinary knowledge. 

Graduate stu.dents are primarily interested' in (In completing 'a dissertation 
(or thesis) 'that will be, an' academic contribution and (2)'. in securing a job with 
a graduate Jei^el . incpme. With the interest of completing a 'dissertation worthy 
of-academic nof(ce, graduate students welcome financial support while completing 
thrdTsseVtation. Along with a desire for suimier salaries, faculty members^ are 
interested 'irt Siipport for graddate students who may assi'^t them with academic con-- 
: tri bunions'. ^Faculty./?ara; additi onal ly interested in maximizing benefits from their 
: re'ieased time for consulting. Being on the payroll of a federally-supported re- 
search project Will decreasp released time 'for paid consulting '>/ith federal agen- 
'cies; however, university .pay Will be the same. \ ' 

Faculty members write proposals for possible outside funding; proposals are 
.funded as a result of the ideas and analytical methods proposed, the. professional 
background of the "principal investigator', and the accomplishments of supportjng 
> staff. Grants are^^i.ade by the funding agency to ^the university and are typically 
made for a^year because of appropriation authorizations; however, adequate resolu- 
tion of th<j problem may require'sustained funding-for many years. Expenditures ■ 
• of grant monies for salaries and wagei^ must satisfy both the' gui'del ines of the 
granting agepcy and the University. An aggregate accounting is ma'de each year to 



Stiow how the Un1vers1J:y has used its overhead nbnies in generaU however, no pub- 
lic accounting is made to show how the overhead monies were specifically used to 
assist indirectiy^'in the performtj'nce of each«funded research proj-ect.^^ ^ 
The prijicipal investigator has primary responsibility for technical direction 
an*d- completion jOf timely research responsibilities. Certain research responsib- . 
ilities represent project but jTOt^Jictademic contributions. In addition, the re- 
search responsibilities-iiflail a responsibility to transfer the results to users.. 
These transfer programs must be developed'by the principal investigator and tho 
project staff. * " ^ . . ^ \, 



experience: - 

^^Within the university setting, I . first tried to manage the project \j/ith facul- 
..ty and graduate siudent participation from two colleges and a subcontract with 
another, university. Faculty members were selected to 'direct, teams of researchers 
from both colleges. Work plans were developed for, each tedjii these work plans 
detailed the .objectives for the team's research, ^the procedures for accomplishing 
the research, the expected accQmplishments at different dates, an4 the resource 
requirements. Seminars for the project staff*, were held regularly to facilitate 
communications* The principal investigator met regu^larl^ with all the faculty 
team, leaders to distJuss problems. A "detailed managment plan was developed. The 
system s eemed ideal ; however, certain teams produced; others did not! ^ 

At l;his po1nt„ I carefully examined how I could, use the incent*i*ve system with- 
in the Univer'^ity and. the direct monies^ of^ the grant to fulfill the responsibil- 
ities of the grant. 1 obsq^ved that I had mistakerlly presumed that an inter-col- 
leQe program was' necessary to successfully complete the interdisciplinary" research 
responsibilities of the grant. This presumption was u/ifounded; in my case, it was 
not necessary to form inter-cpllege interdisciplinary teams-, because of the abun- 
* danttsupply of highly traine"eP, industry-experienced qhemical engineers in the 
Houston area and the relatively large enrollment of these engineers, in the graduate 
programs of the College of Business Administration. . 

Discarding this mistaken presumption, I gradually developed a^ new management • 
plan for the project;. Full-time project staff were substituted for part-time' 
faculty members with marginal project interests. The full-time project staff were 
'hired to give the balance of expertise needed for model development. Part-time 
faculty and 'graduate .student staff of the {project were jointly recruited; a spec- 
ific dissertation interest, which would represent both ap academic and' a project 
clintribution, was identified wi'th^jfthe graduate student and his advisor. The grad- 
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uate student was a,sked 4:o dr^ft his dissertation plan and obtain the general ap- 
prova-f of hfs i^omml ttee. AcWork plarr was thetv developed' before the graduate stu- 
dent* and hfs faculty advisor were put on the payroll. Industry experts were-hlred* 
asv> consultants to assist the ful l-tlme 'and part-time project staff in model dev- 
elopment.' Both indus^try experts and meipbei^s af the ^full-time 'project staff sup- 
plertiented di\sertat ion committees of certain graduate students ^workipq .on project- 
reldted dissertations. ' . * 

This- new^ianaTjement'plan allowed me to .develop a highly inotlvated prpjecf. 
iSta'/f. full-time* project staff receive all their pay from tfie project and^are 
motivated to maximize professional ' contributions related to the project, to com- • . 
plete project responstbllities, anci to transfer .the results to users. These full- 
time staff members, -in applying for any future position, w>ll always have to acr 
count for^the time. spent on the project and the coritributions they made on the 
project. Part-time f&culty members) ^d graduate students have importatit:, incen- 
tives to' make significant 'contr1but1o'^s.Jq"the project. Part-t1t\ie faculty members 
are- supervising ;graduate students whd' have project-related dissertations. Grad-\ 
uate* studerlts are receiving financial support froifi the project to c^iplet,e pro- . 
ject-relatfed cjissertations and faculty members are receiving assistance in-making 
''academic contributions. . 

I have learned #ronl my experience that the principal Investigator must have 
management contVol of theyfjfoject. He -must be able to controji who works on the* ^ 
project and how . their- energies are directed. This control must be exercised jud- 
iciously with a full understanding of (},) the incentive system in graduate teach- 
ing and research' V/i thin the university and (2) the professional system of evalua- 
tion and rewards' outside of the university. In tiddl tion,^ thp principal investi- 
ng^ tor must have a balance between full and part-time staff to complete project 
work which entails both project and acade.'nic contributions. The principal .tn?fest- 
igtator needs a^fuH-time st^iff to maintain, continuity of the project worJ<\^^to/ 
synthesize the different modeling studies on a daily basis, and to make timeTy 
.responses to the ^funding agency and model users. ■ , 

I have recently learrted from my experience In transferring developed models to 
tfser^ that these users must be shown how the models were developed ami how the 
models can be used; they* do not have to know how to developjthejpodels themselves, 
but they must thoroughly understand the'^' structure of the mo<^els and why theV were 
developed in a particular way. Without this understanding users will ,not know 
the strength's and weaknesses of the models; and they will not know .fiow to use the^ 
models wisely in resolving*their questions. In addition, the users may find fund- 
amental weaknesses in the models which require further moderdevelopment* . However, 
tne present system Of supporting the development 'of models and the transfer-Df 
models to users hai certain serious pitfalls. ' ♦ -v 



PITFAUS . ' . * 

* ■ • 

^ • 

Two serious "pitfalls in developing and transferring models are (1) the latk of 
an assured^Cont'inuiJty of the modeling effort and (2) a lack of incentives for. ef- 
fective transfer of moderls. As mentioned above, grants are typically made by the 
funding agency to tHe University for' a one-year period because of appropriation 
authorizations. However, everyone conceraed fully realizes that adequate resolu- 
tion of the problem may require sustained binding for many years. The short-term 

iiun^Jing of long-term projects makes it difficult to hire and maintain a full-time 

* - . ^ .' f ■ ,^ . 

project staff for model development and transfer. Full-time project staff must 

be largely rejied upon to execute effectively the transfer of models to users be- 
cause the model (jeVelogers must 56 available to assist the users when they need 
them. Graduate students ge\tgral1y^ are not available to assist users when they 
need them, because the'y accept alternative jobs with a graduate level income as 
soon a,s ,they complete their dissertation. Maintenance of a capable full-time pro- 
jecf'staff may be difficult because pay raises are limited by salary policies for 
the University faculty, and staff; yet^ Univiersity faculty and staff may have f ew • 
resporfsibi! tties 1n common With^project staff.. In addition, the full-time prQ.r 
ject staff's job security is limited to the length of the grant. 



StJCCESSES / , ^ . 

-■ ..; . . . ■■ . ' ' )• . 

As*I see it, T ,have been Successful a researcher in managing a large inter- 
disciplijiary project and in technically directing the research of this project for 
the following major rdasons^^'' ^ ^ 

(1) I was fortunate'tp have liad ^he opportunity to identify the. problem and 
to develop analytical methods for studying the problem in directing thj 
forecasting effort of the National Water Commis'sionil ' ' o 

(2) V was fortunate to have had a faculty appointment in the College of.Bus- 
* ' iness Administration in tfie Univers itV^ of Houston; the College has an 

excellent program in analyticfal methods 9f analysis and a relatively' 
*■ large graduate* enrollment of higfily trained, industry-experienced chem- 
ical engineers; ^ j>v > • • . c ' ^ 
' (3) I was fortunate to have- had .t|ie same ^apable project monitor, Dr, Larry' 
Tomb a ugh, sjnce the first probosal was submitted to NSF (RANN); Dr, Tom- 
' ' baugh has- allowed me constder4ble*V.]exibility in both managing and tech- 
hically directing the research; and 



(4) I was fortunate to'liave had the first relatively large NSF (RANN) grant 
at . the University of Houston where the precedent has long existed for 
the principal investigator to both manage the project and technically 
direct the research. 
In this institutional setting, I believe that the following management strat- 
egy has contributed significantly to the success of the project: ^ 

• (1) a: workable, specific managment plan was developed, distributed,- and im- 
plemented for managing the project and directing the technical research; 

(2) a core fell-time project staff W;\s developed* to assist in dTirectirig^^the 
technical research, administering the project, and comniuni eating tne\ 

^ resul ts to users; • \ 

(3) the work of the part-time project staff was: fully integrated into the 
graduate teaching research program, with all the project research- staff 
participating in the graduate project-related seminar courses; 

(4) the results of the research work were revised by leading experts and re- 
viewed before submitting them for publication; 

(5) the meetings of the advisory panel of distinguished experts provided a 
forum for presenti'^g t^^9 model developments and results of the modeling 
work; and 

(6) .. a genuine, continued effort has«Leen made to assist users .of the models 

to utilize the models in resolving their problems. 



NEEDS ' X ' 

Resolution of important nationaVenvironmental problems will require (1) the 
successful development *t)f improved structures {models) for systematically evaluat 
ing the effects of"piolicy and (2) the effective transfer of these improved struc- 
t,ires to users. What is needed to successfully develop these structures and ef- ' 
fectively transfer them to users is continuing institutional base whose primary 
objectives are directed solely to resolving important^ national environmental prol 
lems. This continuing institutional base needs to be able to. contract directly 
with private and public-sponsors of research. All of the monies granted n^ed to 
be specifically used to assist both directly and indirectly in fulfill ing' the ob- 
jectives of the rtjearch grant. The principal investigator needs managment con- 
trol of thfe direct project monies to controTyho works on the project and how .• 
their energies are directed* 

The ''institutional base, needs continuing financial support to maintain a full- 
time project staff to assure continuity for 'the period of time required both to 
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successfully develop the models and to effectively transfer them to users. Prin- 
cipal ihVesti gators need to be appropriately rewarded for successful management of 
an interdisciplinary project^ and project staff >members need tO be appropriately 
rewarded for successful model development and transfer of models to users. Life 
of the institutional base should terminate at the end qf the period of time needed 
to resolve the- identified national environmental problems of importance.-- - - 

' The University could develop th.is type of continuing institutional base for 
resolving these identified problems/ However, marginal modifications in the pre- 
sent system will not generally suffice. Interdisciplinary problems of national 
importance are not likely to t3e solved by using staff members from separate- disci-v; 
plines V/hose incentives for performance are virtually all based on incentives in 
these separate disciplines. The wisdom of modifying the structure of the Univer- 
sity to solve both interdisciplinary and disciplinary, problems needs careful, soul- 
searching thought, - . . » 

In closing, I would like to state that neW institutions for the resolution of 
important national environmental problems are clearly needed. -The wisdom of mu- 
tating the University to achieve effective resolution of both interdisciplinary, 
and disciplinary problems needs to be seriously and openly debated. In the long- 
run interest of the nation, everyone may be better off if capable leaders of inter- 
disciplinary research are -encouraged to create new institutions and to operate 
.them in the public interest to resolve important ^--interdisciplinary environmental 
problems. . 



/ 
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MUTUAL INFLUENCE OF. INTERDISCIPLINARY 
RESEARCH AND ENVIRONMENTAL MANAGEMENT 

D, A. Bella ar^{j K.*«0' WilTiamson 



Session 14 



INTRODUCTION • , ^ ' ,^ \ - , 

The purpose of this paper is to examine the close relationship between 
environmental research and management. We will focus on the nature of disci- 
plinary, research and its relationship to basic envirj^nmental ^decision-making 
. assumptions. We will stress thaf the broad nature of environmental problems 
necessitates increased interdiscipl inary' research efforts. 

A number of significant difficulties encountered in iti^t^erdiscipltnary - 
research will be dfscussed. Many of these problems result fjjom differences l;b 
disciplinary Gotnnuni ties trnd from institutional constraints.. However, these 
^difficulties also include possible reluctance of environmental management 
to respond, support or even to)*^ate the ^innovative and even rad.ical results 
which will likely arise from interdisciplinary studies. ^ . ^ 



DISCIPLINARY DOMAINS AND PARADIGMS ■ ^ 

Science and engineering are cooperative social enterprises which' fnvol ve 
human communities"''committed to'certain ambitions and attitudes (1). Strong 
commitments exist within such communities to "proper" approaches to problem 
solutions which provide disc;i^p.line to members' activities. The nature of these 
commitments is related herein'to two features of discip! inary communities: 
domains and paradigms. ^ » ^ 



D. A. Bella, Associate- Professor of Civil Engineering at Oregon State 
' University .has' partici'pated In interdisciplinary research in the areas of 
mathematicalmodeling, aquatic ecosystems and comprehensive environmental plan- 
ning. He has also served on 'local, regional, state and national workshops in 
this area. K.J. Williamson, Assistant Professor-of Civil Engineering, Oregon 
State University, has participated in interdisciplinary environmental research 
'especially with regard to esiuarine ecosystems. . ' , 
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The domain of a disciplinary cbmrnunityenconipasses activities of interest*^ 
to the communities' members. A disciplinary domain is described by two related' 
characteristics: l)the objects examined; .and 2) the behaviors, features, rela- 
tionships and problems associated with thes& objects. A disciplinary community 
is largely identified by its domain. For example, hydrodynamics can. ^^fep broadly 
described .as, the study of water and its motixin and action. A discipTinajry 
cormiunity IS committed to rigorous solution of problems which fall within its 
dQmai*n. . „ f 

A disciplinary community possesses a constellation of concepts, procedures, j. 
models, examples, arid experiences whfich have proven useful within the discipli-| 
nary domain. Such a constellation and th'e atti tudes, ambitions, and mental J 
frameworks, consistent with it are termed herein the paradigms of a disctpl in^t-y 
community (2). The paradigms may -ie considered as epistemological abd. methqpo- . 
logical tools of a disciplinary community. The domain and'the accepted par^^igms*. 
provide unique. identity for each disciplinary community: ^ 

Paradignis serve as guides ajid-n^attern^^-f or community activities.^ "Accent- 
able" problem's cafTbe addressed only through use of established paradigms. I* 
"Acceptable" approaches to problern-|ol ving follow the patterns of the parad,igms. 
"Acceptable" explanations and observations aije compatible with the paradign^. 
Thus, the paradigms of a scient^i.fic or engjheering community act as filter^^for 
selection and eVa^luation of "appropriatelrproblems, approaches, explanatio^^ and 
observations. Without thein^. disciplinary rigor,, stabili.ty and orderly proc^Vess 
could not be maintained. • . 

4 Individuals' w.itl;iin research strive and compete for recognition and accep^- . 
' ance from their disciplinary communities. Often'they establish persona] ideril- 
tity through thairwork, and thus., criticism of their prk is often viewed as 1^ 
personal rejection. Disci-p44nar/"communi ties demand that/ research results be •-^^ 
observable,, reproducible and defensible by other community members and work 
below these standards is rejected, Thus, researchers are reluctant to depart 
YroiTi established (cpmnunjty paradigms; in fact, members ' activities typically 
are confined smal 1 sub-regions* of their disciplinary, domain where established 
paradigms can be confidently applied. Most serious researchers feel threatened 
from unfamiliar domains and foreign paradigms.^ Consequently, most research 
involves the application of establ ished disciplinary paradigms to problems of 
. current interest which leads to a gradual refinement and levoluti'on of these 
paradigms . ■ 

^Individuals become deeply committed to their disciplinary paradigms because 
the paradigms effecta'vely perform two functions which give the individual pro- 
fessional and personal identity. First, they provide established patterns or 
gu 1 doll nfes for "correct" and "expert" approaches to approved problems. Second, 
they provide means for recognition and acceptance. The motivations of 
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researchers are sfgnificahtly based upon the strong .desire to obtain such recog- 
nition and acceptance. A 'common ambition is to become a recognized expert within 
a chosen sub- region. A strong agreement within' the community exists to what 
constitutes "appropriate" behavior and^ec^gnition for. such behavior is consis- . 
tently. provided. , \^ 

'*In suifmary, disciplinary paradigms are necessary for cUsciplinary rigor, 
stability and orderly progress; they effectively provide a fr^ework for, the' 
selection and solution of problems. However, since they offer -both the" pathway 
to and means of recognition for successful problem. solutions, many individuals 
' become deeply cdmnntted to their use as the only framework. For many, auch 
commitments become -so strong that the images provided by the paradigms are con- 
sidered reality itself. Some , individuals , often those most strongly committed, 
believe that paradigms do not exist. To them, there is only the right way-to ' 
approach a problem which, of course, is their way. 



BASIC ASSUMPTIONS FOR DECISION-MAKING 

Few Would disagree that effective environmental management must be based, 
upon reasonable decisions. Unfortunately, however, the meaning of reasonable, 
decisions has not been adequately pursued. A confusion appears to exist between 
the requirements for reasonable conclusions as demafrded"by disciplinary communi- 
ties and the rei:^ijirements for reasonable, decisions for management. Reasonable 
conclusions and decisions both are dependent upon information acceptable under . 
the disciplinary paradigms. Conclusions and decisions,, however, differ with 
respect- to the required adequacy of availabiy^iaf^JIrmation. Conclusions are 
Withheld until available information is deemed adequate. In contrast, decisions 
typically are made within temporal constraints using information presently 
available. > . . ' . 

A Decision-Case Approach ' • 

The assumed adequacy of available information represents an important charac- 
teristic of the decisClon-making process. Consider a decision-making -spectrum 
which spans a- rangt. of assumed adequacies of available, information. At one end 
of the spectrum, decisions are' based completely upon certain information.. As 
one moves toward the other iend\ decisions are more strongly influenced by a 
recognition of. the inadequacy of available information.* Thus, 'the spectrum ■ 
ranges froni complete certainty to relative 'indeterminancy of outcomes. For the 
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pur,pose,*of this discussion, four decisions cases along this spectrum have been 

identified (3). . . ' 

, " * . ■ \ 

Case 1 - Certain Outcome . Decisions made under Case 1 are based only upon 
reasonably certain outcomes. The decision-making process strives to maxi- 
■ mize .the total value of these certain outcomes. Outcomps-o'f negative vsilue, 
particularly those of large magnitude, are avoided. The probability of 
occurrence of an outcome or impact must ibe near'.unity to influence decisions, 
r.. Possible outcomes whose probabilities are less than unity are considered as 
•inappropriate determinants of decisions.^ Outcomes which are accepted as 
reasonably certain are cormionly those outcomes which' have already occurred; 
thus. Decision Case 1 tends to be reactive-jrather than preventive. However,^ 
' future outcomes^may be considered when their occurrences are rigorously pre- 
dicted under established paradigms as being reasonably certain. > ,^ v 

Case 2 - Uncertain Outcome with Probability Specified : Under this decision 
case, a .probability of occurrence is assigned to each potential outcome. The 
probability need not be one, as required in Decision Case 1. Decisions are' 
- . based upon the surmiation over all occurrences of the probability of an out- - 
come times the percei'ved value of that outcome held by the. persons establ ish,- 
ing decision priorities. Only rarely do they reflect the more objective, 
basis, fretjuency of occurrence. Such Degrees of belief can be strongly in- 
fluenced by the extent to which establislied paradigms* predict given outcomes. 
Under this decision case, outcomes whose values have high magnitudes, posi- 
tive, or negative, will '.influence* decisions even though the probabilities of 
such outcomes might be considerably''" less than unity. A-wise gamble'r usually, 
operates unjler Decision Case 2,"^ providing that the stakes are" not. too liigh. 
Classical decision theory also falls under Decision Case 2. The objective 



of Decision 



Case 2 is to maximize -the total expected value of outcomes. 
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Case 3- - Uncertain Outcome with Probability Unspecified . Decision Case 
3 is based upon the assumption that the probability of occurrence for some 
outcomes may be unknown. Decisions are influenced by possible outcomes even 
though the probability of such outcomes may be unknown. This decision case 
is dominated by the possi'bilities'of catastrophic outcomes (outcomes of 
large negative value). Such outcomes are avoided, even though their prob- 
abilitieis of occurrence are unknown* ; , 

Case 4 - Unspecified Outcome . Under Decision Case 4, it is realized, that ... 
sdme- of the most significant outcomes may not be even recognized as possi- 
bilities. Decision Case 4 incorporates decisions to avoid. adverse 
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consequences of unknown outcomes. '^Under this decision^ case, it is necessary 
to examine the inature of catastrophic outcomes and essentially adopt strate- 
gies which unspecificalTy. avoid such outcomes. • An environmental management 
strategy based upon this decision case, has been previously developed" (3). 
•In 'summary, Decision Case Tis based upon only certain outcomes. Decision 
Case 2 does not require complete certainty, but probabilities for each outcome 
must be specified. Decision Case 3 does not require the specification of all 
probabilities, but all .possible outcomes must be identiyie^. Decision Case 4 
recognizes an inability to specify all possible outcomes. These decision cases 
^ef]ect different degrees to which available information is consicjered adequate. 
If the certainty of Decision Casei is demanded for acgeptable decisions', .then 
sufficient knowledge must be assumed available to describe such certainty. At 
the other extreme. Decision Case 4 is only reasonable if one assumes that avail- 
able information is not adequate to predict "the occurrence of all possible sig-.. 
nificant outcomes. The^e four decision cases are similar to Ackoff's (4) three 
classifications for knowledge of the future: certa.inty, uncertainty and igncr- 
ance." The difticuTty of specifying- the values (experienced qualities) of out- 
comes is recognized; however, we will not pursue this important problem here. 
(For a di^cus^ion see Bella, 1974 (.5).) . ' * 

The dominance of Decision Case 1 in Environmental Management 

Decision Clise .1 has served as the principal mo'del for environmental manage- 
ment decisions, particularly those involving non-trivial social and economic 
changes. While Decision Cases 2 and 3 have also been employed, their non-trivial/ 
use typically meets strong resistance.' The certainty of Decision Case 1 has " ;; 
.served. as 'the ideal to be pursued. Thii commitment to Decision Case 1 bas been^/ 
e)^pres5ed frWmany ways. For example, a stronc, reluctance exists to take actiori 
until conclusive'facts are.availcble.. As a result, the word speculation is o^^en 
taken to imply irresponsibility." The beltef t) M environmental degradation i; 
should ^e proven beyond a reasonable doubt is another expression .of the comnvit- 
ment to the certainty of Decision Case 1. In contrast to environmental -manage- 
ment decisions, military decisions have relied heavily upon all four deciSyion 
cases. The uncertainty and ihdeterminancy of potentially catastrophic-mi^ tary 
sitijations has justified, a preventive s'trategy which* demands large sacrifices 
and expenditures to support reserves, multiple options, intelligence gathering 
and research. . . \ . / 

Within informal talks, environmental research personnel often are- critical 
of environmental management. -.Basically, thi^ criticism can be viewed as an 
implicit- indictment of .Decision Case 1 dorftinance. However', the contribution . 
• that" environmental research itself makes toward the domination of Decision Case 
.1 is seldom noted. To understand this contribution, we must reca/il that these' 
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decision ca$es are drfferentlated by difference^ in the assumed adequacy of 
available information. . 

Research personnel' are primarily educated to. withhold infonnatlon until the 
available information is deemed, adequate to make a reasonably certain /Statement 
(a^'conclusion). Recognition and acceptance of research /results by disciplinary - 
communities c6mes through publication of conclusive .results which rigorously ^. '■ 
conform to 'disciplinary paradigms. Because research personnel are strongly 
motivated by Colleague recognition and acceptance fthey are extremeljT'careful not 
to publish results which might be below the accepted standards of tjfle community.^ 
• 'This conniitment of re^arch personnel to such, conclusive results-1'5 not based 
upon an assessment of appropr*1*a«te^nvir6nmental decision strategies. Primarily 
it results from'^the requirements- for acceptance and recognition by the ' disci pi i~ • 
nary communities to which they belong. A tendancy exists to confuse, merge and 
even equate these requirements for rigorous disciplinary conclusions with the 
requirements for . environmental decisions. The overall, result has been a strong- 
bias'toward Decision Case I'in all environmental management. . ' ^ 

Environmental -research also is influenced bythe financial and social depen- 
"^ency of research personnel upon existing institutional structures. Income, 
identity,- title and status are provided by such institutions and individuals are 
reluctant to risk, thei.r.loss. Consequently', research problems which could lead 
to disruption of institutional ties tend, ta be avoided. Research results criti- 
cal of supporting institutions and their policies tend to be withheld until 
evidence is overwhelmingly conclusive.' Thus, environmental researchers tend to 
confine their research activities to disciplinary domains where they are •likely* 
to obtain conclusive results which will cause a minimal disturbance to institu- 
. tional and financial' organizations on which they depend. These attitudes also . 
te*nd to bias environmental decisions toward Decision Case 1. Informal discus- 
sions among researchers, however, typically range over wide domains and often 
are extremely critical of these organizations. . ^ 

Environmental Criteria ^ . ' 

Criteria are often employed' as environmental management tools. Rarely are 
such criteria, based on conclusive information; however, such criteria make it 
p'ossibl^^for environmental scientists , . engineers . and managers to arrive at 
reasonaBl^.^'irertain -conclusijpns. It is relatively easy to conclude that a given 
set of conditions either do exceed or do not exceed a given set of established 
criteria. : Thus, criteria encible the scienf;ist, engineer and manager to function 
under the requirements of Decision Case 1. ,.This relatively comfortable condition 
" is disrupted,, however, vyhen these criteria are employed to justify non-trivial 
social and economic changes. Then, criteria are often attacked oh the basis 
that they'do not conform to Decision Case 1; that is, the criteria are not based 
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upon* conclusive evidence. Often such arguments are accepted and cn'teria'ar^ 
altered to .better conform to existing social and economic conditions. The 
defense of criteria under the demands of Decision Case 1 is far more difficult 
than the determination that specific Gonditions exceed the criteria. . 

Wh'iie environmental criteria can be important^ management tools, it mustv)e 
recagnized that t,hey create illusions of certainty. When existing social anfl 
economic conditions are challenge^, this illusionary certainty is. attacked and / 
used as a justification for altering the criteria.. Thus,' the illusion of, 
certainty often created by' criteria is frequently eccompanied by an illusion of 
decisiveness. • 



THE ENVIRONMENTAL PREDICAMENT - 

The ^amatically increased technological capabilities of modern societies 
,1-"- " " ■ ' -"^ 

have resulted in a human capacity to produce significant undesirable ecological 

impact^5. 'A major objective of environmental management is to avoid* such undesir 
able condi/tions. However, such a task has became ijnmensely difficult because of 
the global) scope of human activities and the Inability to be isolated as single 
causes or solutions to human impacts. The most significant problems created by 
technological societies simply cannot be decomposed into traditional discipli- 
nary "domains. • ' . ' ■ jt* ' 
' In a. previous study, the impl ications of human capability to alter ecologi- 
cal systems in greater and more complex ways was. examined (3). ' It was concluded 
that an environmental .predicament exists Which can be stated as: "our ability to 
modify the environment has increased and. will likely continue to increase faster 
than our ability to foresee the effects of our activities. The environmental 
predicament strongly suggests that our inability to determine the'* total conse-- 
quences of our combined actions must be recognized. The inability to specify 
environmental outcomes with a^high degree of 'certainty and our expanding capa- • 
city, to significantly alter our environment forces us to reject the constraints. 
• of Decision Case 1. The demand^, for reasonable certainty of Occurrence cannot 
be justified in the face of possibly, catastrophe. Uncertainty must be dealt 
with as expressed in Decision 'Cases 2 and: 3. Moreover, we must increasingly 
recognize that the most serious outcomes may not-be even perceived as possibili- 
ties; therefbre, environmental strategies must be increasingly preventive under 
the assumptions of- Decision Case 4 (3). The implications of these conclusions-^ 
upon environrjiental research are significant. / 



ENVIRONMENTAL RESEARCH - ^ ; 

Environmental research generally has bean Hperformed through the traditiona'l 
disciplines, which hs^s resulted in tv;o significant def-iciencies . Firft, the 
scope of most s-igniffcant problems often exceeds the domain of a single disci- 
pline, Second,, the demands for y^igo^ous disciplinary work (compat ibility with 
est-ablished paradigms) tends to promote the assmnptidns of Decis.ion Case 1 . 
Both of these characteristics of discipln'nary research can be deterimental to 
et^vironmental management: * / 

■ The conmitment to^iscipl.inary domains and paradigms, however, is largely 
responsible for the orderly progress of scientific and engineering knowledge. 
Jo maintain such progress , the disciplinary community must judge what contribu- 
tions, are relevant to the doma'in and meet the standards. of the cormiunity'. This 
commitment to limited domains and parrid'igms does limit a community * s . effective- 
ndss for research^ however, this commitment also provides rigor and stability 
to the progress of Its knowledge. The rigorous demands of disciplinary cormiuni- 
ties, their sel ective development of research results withiri their donvain, and 
the recognition and acceptance given to individuals who meet the demands of th^ 
comniunity have all contributed to the. orderly development of , scientific and 
engineering knowledge (6). These cormiunity characteristics, however, are 
generally not supportive of the envirdnmentjal' research relevant to Decision 
Cases' 2, 3 and 4, nor do'. they encourage ^the pursuit of the broader problems 
resulting from our expanding technological capabilities. 

^^Recently interdisciplinary research has been 'suggested. as^a means of avoid- ^ 
. iag th#'deficiencies of disciplinary research. Through such research, p/oblems 
which span several disciplinary* domains might be addressed. However, the pro- 
cess of acceptir]fg and recognizing quality interdisciplinary work' has not been 
sufficiently examined. Individual researchers are highly motivated- by a'ccept- 
. 'ance and recognition by established disciplinary communities. The basis^ for 
disciplinary acceptance, however, can directly confl ict with the type of prob- 
lems addressed and the research methods applied beyond the disciplinary domain. 
Consequently, interdisciplinary studies tend to degenerate into multi-discipli- 
nary approaches in wliich individual investigators gain th'eir recognition primar- 
ily through .traditiorial discip-linary communities (7). 

Thrs -problem is r|ot only limited, however,, to the recognition ^ahd acceptance 
of individuals. Evolution of interdiscip'linar> concepts requires some mechanism' 
of judgment so. that acceptable concepts ari^ seleqted and. further^studied'.' Such 
judgment is necessary for interdisciplinary concepts to evolve. Without such a 
mechanism, Hhe selection and evolution of concepts depends primarily upon their 
acceptance within traditional disciplinary domains which^clearTy is not adequate. 



326 



JC 



It is difficuU ti" in)agin,e the type of conniunity which could maintain-an ' 
evotuTidn or nnter^^^ the present, disciplinary communi- 

ties will li kely -pi a^-a major role . in determining the survival and evolution of 
interdisciplinary environmental research. HopefuTTy.? collaborative" interdisci- 
plinary resGarjch'teams and' associations will -survive longt enough to influence 
the selection-and evolution of truly interdisciplinary paradigm's. New communi- 
tie? also can be expected to emerge. While it Is nbt.possible to describe the 
actual selection system appropriate to the progressive and orderly growth of 
ipeaningfuV interdisciplinar^y environmental paradigms, the following three"signi- 

•ficant tasks should be met bV any such system. 

• f ■ : ' r 

1. / The selection of the be^t interdisciplinary research results must be \ 

accomplished withou^ hea\^ bias to the breakdown of problems and 
V sy stents into disciplinary domains. ' » 

2. The consecutive ^Isniilding upon the best ihterdiscipl inary results 
y , must be encouraged' so that si)ch results* support future work. 

3. The deinands for quality research results must not be fconfused 

' (directly or Indirectly) w.ith. the demand for de^cjsion certainty , 
(Decision Case 1). - Quality research must--support decisions which 
recognize the undertainty (Dec'ision Cases- 2 and 3) and ipdetermi.- 
" nsncy tOecisibn Case 4) of enviVonmental outcomes. • ; 

The Future of In'terdisciplinary Environmental ' Researq^i. . ^■ 

• Interdisciplinary environmental res^afch iS: hi'ghly vulnerable to criticism 
since it lacks established communities aftd established ways of approaching 
problems. In addition, its character is. not reflected in social and institu- . " 
tional organizations. For example, most universities are structured around ?. 
traditional disciplines and often interdisciplinary activities do not meet \ 
institutional constraints (8). ■ , 

Interdisciplinary environmental research will he faced With the demand to 
produce practical .apd useful results. The mpariing of practical and useful* wijl 
largely reflect the ba3ic assumptions -of the environmental management strategies. 
From the perspective of this paper, two basic directions that environmental 
strategies Can follow are identified. Both directions will have a significant^ 

•influence upon the mature and character of future interdisciplinary environmental. 

' research. The first direction .places heavy reliance upon assumptions of Decision- 
Case 1 , the certain outcome. case, ■' The^ second direction emphasizes the uncertainty 
and indetemiinancy of environmentcT'l outcomes, and thus stresses the assumptions 
of Decision Cases' 2, 3 and 4. The meaning of the words useful and practical will 
be largely dependent upon which direction is taken. • ' 
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If established environmental strategies tend towards the assumptions of 
Decision Case 1, two characteristics of interdisciplinary enviro/.mental research 
can be expected. First, research wi31 .tend to break problems down into workable 
domains from which concrete results, can be obtained. It is 'unreasonable to 
expect research to develop the concrete results demanded of Decision Case 1 
unless the complexities of problems are reduced by decQmposition into workable 
(usually disciplinary) domains where 'established paradigms can be employed. 
. The second. research characteristic resulting from Decision Case 1 is a ten- 
dency to foods upon problems Which have already o*ccurred. The input of environ- 
mental research results into the decision-making process will primarily occur 
after actual problems have been observed. The demand for reasonable certainty 
can be effectively met by reporting actual observations. A major function of 
environmental research then will be to- monitor for potential environmental im- 
pacts. Then, after actual impacts have been observed and documented, input into 
the environmental manager^nt process will be accepted. What can be more certain 
than the documentation of problems that., have already occurred? Constrained by 
the requirements of Decision Case 1 , "environmental research will be largely 
'descriptive, and occasionally prescriptive. Such research, however, wil' be 
seldom preventive, .except for the most obvious types of proolems. 

If environmental management is based largely upon a recognition of the 
'uncertainty and indetermi nancy *of env1rofimental\outcomes, then environmental 
strategies will TargelybeJ^a-s^^d^upon the assumpttpns of Decision" Cases ^, 
3 and 4. Und^ribesiT^sumptlons, the words useful and practical will have a 
Radical J.y-tivffer en t meaning for environmental research than.'vould be possible 
urtcfer^the constraints of Decision Case 1. Consequently, the type of inter- 
disciplinary environmental research -which is encouraged in the name of practical 
and useful would be radically different. It will be recognized that the >most 
important problems may at anytime be^'unpercei ved so that a primary goal of 
environmental research must be to identify problems and gain a better understand 
. ing of systems behavior. A major part of environmental* research would- be direc- 
ted toward the bas-^c relationships of ecological systems of whjch man's culture 
is an integral part* (3). The , identification of possible problems will be con- 
sidered useful despite th^^bsence of absolute ce^ta^nt^Jiif■^i^.yi6y^eyer:, manage- 
ment strategies are constrained tothe^^ssympttonTof Decision Case 1, the' kind 
of, research described above WTTTgenerally bd considered impractical. -^Conse- 
quently, the pursu-it of such research will not receive support. In short, the 
type of research demanded under Decision Cases 2, 3 and 4 will be considered 
impractical or unreasonable if decisions are dominated' by the constraints of 
'Decision Case' 1 . • 
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It*1s our belief that environmental management strategies must be based 
upon the recognition of ecological uncertainty and indetemiinancyx We must 
recognize that collectively we have the capacity to signi ficantly .alter ecologi- 
cal systems', in a manner that. we are not-able to predict. This clearly calls for 
a preventive environmental strategy which is based upon the generaj assumptions 
of Decision Cases 2, 3. and 4. In particular. Decision Case 4 must be increas- 
ingly employed. Under the' dominance of Decision Case 1, it is difficult to' 
imagine how modern society will be able to ?ppe with the expanding magnitude and ^ 
complexity of environmenJ:al problems. Moreover, under this dominance, it is 
difficult to irtiagine hoWhepotential of interdisciplinary 'environmental research 
might be effectively employed. 

**■ , . • ' 

further Consideration A 

Let us' imagine th^»t the potential , of truly interdisciplinary research is 
applied to the examination of our expanding environmental problems. "We believe* 
that seVeral attitudes->/il 1 emerge which differ from those of the morer tradi- 
tional disciplinary research. First, currently -recognized problems and concerns 
-would be considered as symptoms of more basic problem^ and concerns. ^Second, we 
would t\e confronted with the' necessity of examining and clarifying basic human 
Vcijues.. Third,- the solutions to basic problems and the responses to clarified 
human values would point toward significant changes in life styles. These 
attitudes might challenge a number of established customs, attitudes, and^ beliefs 
Some of the more influential individuals and organizations in technological 
societies may not be receptive to such challenges. Constraints on environmental 
research and reduction of funding could result. Such pressures can further com- 
plicate the difficulty of maintaining responsible and quality interdisci'pl inary 
environmental research which is relevant to the expanding problems of techno- 
logical societies, 
t ' ■ 
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Edj tor' s_ Note.: Russell F. Christman of the University of North Carolina 
was kind i^ough to speak in Session 14 when another participant was unable to 
comk at last minute. Unfortunately, the. tape-recorder malfunctioned near 
the beginning of his remarks, and no manuscript was available. Among the 
things he discussed were sc^me of his own experiences with interdisciplinary 
projects, including one on acid rain at the University of Washington; some • 
yenerdt characteristics of interdisciplinary work; and the way universities are 
handli^ng this kind of work, v * 
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GOVERNMENT, CREDIBILITY, UNIVERSITIES AND 
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ENVIRONMENT 




Stewart Bledsoe 



I came to cfo a specific tlhioQv I want to place the o^rder for some of the un 
stated issues that quite possibly have not been laid before this meeting, at lea 
not by anyone speaking for the government sector. / ^ 

I recognize it puts me'in -^the ro'le of "Devi Vs Adi/ocate", and some feathers 
wiYl be ruffled. But until boitjh sides' of the issue^are inspected, this s^S^ion . 
js mostly calisthenics. And tj^e real world is anything but that. V. 

• _My background in the legislature, represent^lig a rural constituency,, gave me 
the running room to be more than a cafsual part/cipant in helping en^<ft some pretty 
^"decent environmental legislation. Our stat^stabl ished a Department of^Ecology, 
the first in the nation. We made an earlyfbasic decision to doysomething about 
our envir>;nment, deciding that we Viould not live in a sewer, choke on our stink, 
or be buried by our own waste. It was my pleasure as the House majqjeity leader 
.to be In the forefront of this move, a somewhat unseeming/Vole for someone from 
Vhicis America". You would think that the push to aecoirifi'lish this kind of a* break- 
through would emanate exclusively from the urban segment of our state. Incongru- 
iDUsly enough, it did not, 

I would like to give you a reading on the "state of the environment*'. If you 
read it on the interface, where such a state U eventually decided, that's in the 
political i^rena. It is in the political forum that the world of science, the 
world of economics, \ the world of dreams and the world of actualities all come to- 
gether. My reading is that continued progress towards environmental quality in 
this nation is far from guaranteed if it must be maintained in the political arena. 
The Federal Environmental Protection Act* which I regard as -a pretty decent piece' 
of legislation, was written by men, and- will be taken apart by men, if they so 
choose. The wording is not frozen in concrete.- It is not cast in -a^mold-of iron 
or steel. It is almost written -on sand.. If the a'ct is not properly attended to,^ 
it could be restructured, probably downward. ' 



Stewart Bledsoe is Director of the Washington .State Department of Agriculture, 
and* a former member o-f the Washington State House "of Representatives, where he 
served as majority leader. A former rancher, he Was a director of the Washington 
Cattlemen's Association arid Cattleman* of the Year. 
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I With this very tenuous balance., I regard the role of education, particularly 
I'the universities, in maintained equilibrium, as three-fold: 

First, to maintain credibility of the environmental attempt; 

Second, to provide a rational data base; 

Third, to provide nuts and bojts technique for doing the job. 
Let's take it from the top. . 



CREDIBaiTY . . ' 

We had an infestation in our national forests of the particularly unpleasant 
tU5S0ck moth. During"** a particularly unpleasant ye*ar.we saw about 800,000 acres < 
of standing forest injured or killed. And we suffered this invasion while forest 
managers sto.od handcuffed, unable to use the only chemical available to control 
this infestation because of a walkaway led by some university scientists who pre- 
dicted an environmental Armageddon, whtch subsequently did not occur. The pro- 
posed use of a particular unpleasant chemical, DDT, elicited a knee-jerk reaction . 
from many university-types which presented the EPA with no alternatives other 
than to totally deny the first year's request for insect control. ^ 

In the second year when'an excfcedir^gly tightly controlled DDT application was 
granted at less than a pound per acre rate, there was a 98 percent kill of the 
■moth population in the area and a reduction to very nearly zero of any insect dam- 
age to the forest. .But the initial* discussions Were hampered rather than aided 
by the inability of many academic spokesmen to present believable alternatives ; 
and, even more importantly, help in measuring ffi^e tradeoffs between environmental 
hand-wringing as opposed to the environmental effect of filing nothing.- ' 

It must be assumed that we are a society capable of reason. If this is the 
case, then one would hope that the leadership for much-ol ^hat reasoning capability 
could emanate from the,campus. And^the role of the academicXworld in the future 
must be~ that of maintaihing rationality in these kinds of\discfcl^5sions rather than 
fueled with emotionality. Nobody gains. Everybody loses.\ And the--credibil ity of 
. the entire environmental, movement is eroded by decisions made under emotional heat 

./which subsequently must be corrected. Look at the hassles of cyclamates ,^piethyV- 

■■^ stilbestrol. Super .Sonic Transport-induced skin cancer, etc. 

Jhe second educational role is maintainance of a ^reliable data base. The dec- 
isions whichmust often be made in a political arena are admittedly made without 
adequate data. They are often made, on the basis of decibel level of the statement 
or the clout of the statement maker (How many people are, behind you? What organ- 
fzation do you represent? How active, how vigorous?) rather than what is real and 
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responsible. A classic case of ''this took ploiee in our state recently. We were 
challenged with some decisions on the effect of s6^e pesticides in some orchards 
and the resulting environmental impact, particularly on the human environment. 
Strong questions were raised as to the effect on workers r^eentering orchards fol- 
lowing spraying applications.. A blanket policy was issued' by the Department-J)f 
Labor on an emergency basis which was based on some preliminary* work performed in* 
an environment totally unlike the one existing in the State of Washington. The 
Department of Labo,r (and in tl^eir turn, EPA) said, "We will impose a blanket solu- 
tion on the entire United States" (just as. if anybody-could^ put a blanket over the 
United Stat^) that established some reentry standards that might have made sense 
in an almond grove in California or a citrus grove in Arizona. But when translat- 
,ecf to a Washington State apple orchard you have^ -instead of a shrouded tree growth, 
an open limbed tree; instead of a dry dirt understory, an absorbant green grass 
understory; and, instead of a Southern California humidity, a desert-type atmo- 
sphere where we. irrigate to provide moisture. 

In other words., we are talking about two totally different environments. Not 
the <0ingle blanket environment.,,. But the primary answer necessary for a national 
decision; i.e., a data base relatecf to the actual environmental conditions to be 
'regulated by these proposed reontry standards, was -to'tally unavailable at any- 
university. station. The data base answer needed to resolve the impasse >/as found 
in a laboratory maintained by a state health^department in a small, town, Wenatchee. 
It is saddening to note that this Was the only current data available on measuring 
theieffects of this type of reentry and this kind of an environment which was 
available in the entire/ United States. ' . . ' ' ■ , 

One would hope that much of this data could have been made available at the 
University of Virginia, where the United States Department of Agriculture main- 
tain5 this kind of research capability, but never asks those kinds of pertinent 
questions.. Or if not that, the University of California at Davis. Or, why not 
the Washington State University at 'Pullman? But the answer was not found . there. 
It was found in a health lab in a remote non-campus situation. 

On the plus side is a classic role performed by Washington State University .in 
providing the"data base to unlock another xhemical#dilemnia— the tug-of-war between 
. two branches of agriculture over the^e or misuse of,2s4-D: Wheat growers must* 
have this chemical to maintain economic weed control, in their ranching operations. 
But if the application is improperly ddne or improperly timed, it can result in 
afr mass pollution in dan^aging drif|:s as far as'70 to 80 miTes away 'frr... the point 
of application. We have authenticated these instances but have no explanation for 
them. • 

We are finding the answer to what, how much, how far, under what conditions, 
•from research performed by Washington State University- right out at the field 
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level. It is a pleasant act to watch. Orft" of academia are emerging, some real, 
solid Inputs that are providing the data ba^e. that will permit; even in the polit- 
ical arena, a rational decision to be made. '.By the manner and the quality of res- 
ponse, the maintenance o-f" environmental .credibility is enhanced. You'd better 
believe that the Wa4ington State- University looks .pretty good in the eyes of a ...^^ 
-Very critical agriculture constituency. 

Thirdly, the universities could well devote their energies to coming up with 
nuts and bolts. It isn't glamorous. And it's not the type of thing4iiat often 
int^ests (^ampus researcners. But somebody, should do it. And if it could emanate 
from campus, it would be a highly meaningful contribution. Let's take a couple 
of simple cases in point* We have made a national conmitment for clean water. . 
That was easy to do. But the actual doing is-s'omething else. There are going to 
be some real omoment^of agony when the impact of non-point discharge standards are 
brought home to irrigators. Which means that someone is going to have to help 
devise the means, the mechanisms, the technique, the changes in irrigation prac- 
tices, the operation and maintenance of settling basins, the .cost factor-s in re- 
cycling, water. In other words, someone is going to have' to put together the data 
base that will help in this transition from yesterday' s irrj^gation practices tQ 
tomorrow's. And, most particu-l-arly , how much it costs.^^;|t would have been help- 
ful at the time that the national commitments were m'^.^^^f these cost estimates 
were available; Perhaps- -jwe" would have taken a secotid iQpk^at the length of stride 
. that we so*^ithel3/, committed ourselves to. --^"^"^ q 

Or in the backyard of Spokane. ' There's an agriculH^^riil industry in real jeo- 
pardy:-' the grass seed business. ^From a ngts-and boTts determination could, have • 
com'i§ infprme^tioh that might have tempered the mandatory edict that says, "No Smoke 
He)*e." And without the'physiological challenge of field-firing to the rootstock,. 
the maintenance of a seed- industry is all but "impossible. 

• Can we. provide .St ""e answers oh how to grow this crop, how to continue to chal- 
lenge the physiology without performing some insult to our environment? One- would 
hope that as a reasoning, intelligent people We could deviseS, way. With the 
right kind of mi nd$ working the problem, I am sure a way will be found. Hopefully, 
from the universities will come the answers to what that. way is, and more particul- 
arly-, the dollar figure. 

In closing, fet me offer a piece oi^ advice. From the ,legisl_ative arena, I 
have functioned as a friend of the environment. If thel^e is one- facet which make^. 
the continued passage of environmental legislation a matter of doubt, it is the 
tendency of the environmental advocates to be fiercely beady-eyed. Toq often the 
• desire to do a very decent thing-- to make the environment -a better place--creates 
a certain missionary 2ea7 that we alone know the way. And any who would ask to 
put their hand on the drafting pen alongside ours and temper our proposals become 
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• enemies, of the environment, when in fact many times they are not. Let's not as- 

* sume that because we believe in^ environmental quality, that only we, know anything 
about 1t. ■ ' ^ 

And finally, this. The role of universities and all Who would educate' in the 
direction of environmental* concern boils down to this. |et's make sure that We 
Veducate as our primary goal, rather than indoctrinate. In some cases we have lost 
]^ck Of what it was that we came to accomplish. We have in some cases ceased to 
emphasize education, particujarly education which can consider some of the trade- 
offs; education "that would dare to consider that we' might not be able to do-it-all 
in one giant step. We have deveiopefltCed^tional . programs which are pure indoc- 
trination. My reading is that we can do some of both. Let's face it. It has to 
be 'some of both if education is worthy of the name. 
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. . ■ HOW caMniversities help state and local 

GOVERNMENTS WITH ENVIRONMENTAL PROBLEMS?' • 

David A, AggerhoTm 

I must begin by relieving the University o,f Massachusetts or the 
Massachusetts Department of Public Works of any responsibility for my remarks.. 
They are my own and do not necessarily represent the viewpoints or policies of 
either organization. ' . ' , 

After considerable thought about the subject for this session* I decided 
that it would have been more appropriately titled "Can Universities (or, i^oVe 
properly, the Academic Community) Help State and Local Governments wUh Their 
Environmental Problems?" •I say this because my experience and observations 
from both sides of the fence have raised serious doubts in my mind about the 
answer.. To'put it more bluntly, I don't think th'e academic, commujiity has done 
much in the past to help government at aii^ level sol ve its environmental prob- 
lems and isn't doing much now, notwithstanding considerable lip service, some 
sincere, attempts and a few notable successes. 
^ Within that context, I will focus my remafks on four fundamental questions: 
^-Why does government at a21 levels — local, state and federal — 

need help? . ' - 

—Why is the academic community a. logical place to expect that . 

help to come from? 
->-Why haven *t academic-governmental , problem-solving relation- . 
ships been very effective thus far? 
• ' --How can effective academic-governmental problem-solving rela^ 
, tionsKips be achieved? 
" *' Considering the time allotted to me and the breadth and complexity of the 
subject, I wilT be forced to generalize and oversimplify to some degree. Thus, 
I'm certain that many'of you will take exception to some of what -I say. I hope 
so, for my interest is to generate some discussion on these- questions in hopes, 
of improving government-academic relationships, which I'm sure we can all agree 
need some Improvement. ' . . 



David A. Aggerholm 1^ Program Manager of the Massachusetts Transpprtation 
Program, University of Massachusetts, Amherst. He was formerly with the 
Institute for Water Resources of the Army Corps of Engineers, working in 
environmental impact assessment, 'public involvement a^d. th'e planning process. 
He is President of the Assembly of The Institute of Ecology. 
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I should qualify here also, that I wiM discuss these questions\in the *con- 
'text of. the problems facing governmental agencies--bureaucracy if yotk will— as- 
opposed to the legislative or judiciary branches of government. I rec\)gni2^e 
that these branches of government also nded he]p bat I think the lioh's^ware 
of the problems and needs exist in the agencies. ^ . \ 

Why. do government agencies* need hel'p? And they- do need it, more than eyeV' 
before. ..Government agencies, at all levels are experiencing unprecedented pr^- 
sures for change; or at least fop re-evaluation of virtually every aspect of \ 
wha.t they do, how they do it, t\\6 even why they do it, as the society* which ^ 
they exist to serve demands from them a greater responsiveness to social con- 
_cerns and consequences (i.e., people are demanding that gover^nment do. its job 
for peopTe not to them). In the process , most government agencies are being 
bes.ieged^with tnew or changing policies'" and programs which are presenting chal- 
-lenges and problems requiring creative, imaginative approaches, and knowledge 
and skills whifch do not exist at all or in sufficient' quantities within the 
•agencies. At the same time, most agencies, particularly at the state and lo- 
cal levels, must labOr under inflexible, often archaic personnel policies and 
practices' and non-competitive salary levels which do not permit them to em- 
ploy, or in many cases, even compete for, either the numbers or skills ^neces- 
sary to solve their problems. ^ \ 

In effect', then, government agencies, are caught in between a growing and, 
increasingly complex workload on the one hand,, and a lack of in-house capabil ity 
Of/the other. Were is government to turn? Basically, there are two options-- 
consulting firms and the academic community. There is no question that consult-: 
ing firms have played and will continue to play an important and necessary role 
iri government problem solving, particularly in the engineering and technologi- 
cal^ areas'. But in my view, they have not yet proven very effective in dealing 
with environmental and related problems. And considering the" rate at which new., 
"environmervtaV^ firms are springing out of the woodwork, I don't look for much 
overall improvement in. quality. Finally, in spite ;^of the. growth of "environ- 
mental", consulting firms, I don't believe there \y/ill ever be enough of them to 
_ meet all of the problem-solving needs ^of government.- - 

What about academe? 1 . 

There are a number of reasons why government should expect to be able to 
call on 'the academic, communi ty for help and why t[ie academic community should 
__respond. First, *^of course (if you believe* their/notices) , the academic com- 
munity is where al] the answers _are, tfie primary repository of knowledge and • 
..wisdom, where the state of the art is developing and most advanced, and where 
creativity and imagination flourish. At^ the very least, colleges and univer- 
sities represent a vast storehouse of warm, reasonably 1 iterate bodies--a 
commodity most prized by government. 
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Also, notwithstanding their questionable performance, most colleges and 
universities, and particularly the publicly funded ones, espouse with varying 
degrees of enthusiasm, some commitment to a public service role^- noblesse oblige 

. Finailly. I would point to a reason which would seem to be of increasingly - 
eminent importance and practicality to the academic copiunity-~the vast reser- . 
voirs of government and foundation funds which have-^encouraged and supported 
basic research so handsomely for lo. these many years are drying up. Much. of 
the action. (and the money) is shifting tq.- federal, state. and even local govern- 
'mental agencies (with the advent of revenuesharing-and the like), and they "are 
looking for problem-solving help much more than research. . ■ - " 

So, here we are, understaffed agencies with growing problems and money to 
spend, and .a public-spirited, academic community loaded with lots of smart 'peo- 
ple looking fbr support. So why don't they get together and live happily. ever 
after?. Let me highlight some of the reasons why government and academe haven't 
(reen able to click very well in a problem-solving context in the past and why, 
unless both change ^ome of their policies, practices,^ perceptions,' and biases, 
th6y won't. And, remember, I'll be generalizing* here. quite a bit. 

First, let's, take a quick look at the world of the governmental .agency to • 
try to understand something of the context in which problems are defined and 
unust b6 solved. . ^ . 

_ Most important, governmental agencies operate in and must be. responsive to 
th^ demands of the "real world" in which publip policies are made and programs 
accomplished. This world is a world of pressures, problems, crises, unreason- 
able and arbitrary deadlines, and political realities; and more than anything 
else., it is' a "today" world, where the rewards-^go to those Who are able tp deal 
with, (not necessarily solve) today's problems ' today. This is not to say that 
government is unconcerned aboui tomorrow and the next day; but faced with the 
growing worklqad and people shortages discussed earlier, these short term, im- 
mediate requirements necessarily require a predominant and increasing share of 
government's attention and efforts, And, I think^t.i.s extremely important to * 
understand that governmental agencies will not deal with. long term' considera- 
tions effectively (if at'all) until they are able to get on top of their work- 
load'. 

It is primarily in terms of getting on top of the today workload that 
agencies need and are seeking'help .most desperately. What they need most'are 
people who are willing to pitch in and work with agency personnel in getting 
the 'job- done.- In many cases, they want someone to do, the work for' them, and> 
it's often not pleasant or Intellectually stimulating work. For the most pant, 
the nature of the problems in environmental and related aire as requires inter- 
disciplinary efforts aimed at the timely, creative, imaginative and even intui- 
tive translation of the vast amounts' of unused existing knowledge into "problem 
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solutions. Not perfact solutions for the ages, mind you, but solutions designed 
•to meet today's' ne'eds. And the services and products emanating from-these ef- 
forts are expected to be designed and developed wi'th the needs, capabilities and 
limitations, of the ul timate, user ;in mind. And they -should be both useful and 
usable— imnedi a tely.' Finally, agencies .are looking for |ielpers jvho will stick> s,, 
around for the long haul. 

Now, let's take a look at how the world of academe stacks up in terms of 
meeting these needs. , iJet^s .look first at th'e people— the academic3--and then 
at the academic system or bureaucracy. . . , 

Traditionally, academics have avoided the real world and its problems like: 
the proverbial plague, viewing, the solution of day-to-day problems as someone 
else's- turf and welcome to it. Many academics also seem to share a condescend- ' 
' ing stereotype of government personnel, viewing them as not-too-bright, often 
lazy, apathetic j or paranoid plod'ders, feeding at the p.ublic trough marking time 
,to retirement. ' • . 

As a resalt, when academics do work for government, they prefer to define 
..problems in and on their own terms. In this regarcj, academics often try to, make 
the real world conform' to the world as they would like it tQ be— wher^all vari- 
ables are clearly defined and are controlled or controllable and where .decisions 
are made in expl icit,' objective terms. They then retreal to the ivory tower to 
"^produce products which seem aimed more at reaping academic rewards than at meet- 
ing the needs of thos4 paying the bills. " 

And, once a product is produced, academics generally tend to lose interest 
and are inclined to leave the agency to its own devices in figur,ing o.ut what to 
do with it. 

-. Universities and most of the denizens who dwell therein are also highly 
specialized and compartmentalized into tight and relatively narrow disciplines 
and specialities, a situation not consistent with aproblem .orientatjpn or con- , 
,ducive to. an interdisciplinary approach. In this regard, most academic efforts 
at interdisciplinary activity that I have observed have been singularly uninspir- 
ing, or characterized mostly byi lip service. 

Another characteristic of academics is that they are usually not very inter- 
ested in or even adept at the appl ication or translation (creative or otherwise) 
of existing knowledge into* usable forms, at lease not if there are new frontiers 
to be explored: Closely related, they are extremely chary about sticking out 
their respectable academic necks and rtiaking judgements or recommendations unsup- 
ported by hard evidence and-extensive documentation which must be collected and 
prepared over long periods of time. , . o 

Many of these individual characteristics and^attitudes owe their existence 
to or at least are perpetuated by the academic system or bureaucracy, next to 
which government at all or any level pales by comparison in terms of red-tape, 
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rigidity, ponderous, slowrmoving niach'inery, parochialism, and a:ll of the other 
bureaucratic maladies. This formidable system appeaiirs to exist for no other 
purpose than to nurture and protect the rank^ tenurej perquisites and 'egos of^ . 
» its memb^rs^nd It, abov^anything else^ sets the .[Derformance $tandaj;;cls-rarKr re- 
wards and punishments for academicians. To say that ; this system is not tuned . 
into real world prdblem-sofving requirements is the grossest of understatements. 

^What all of>.tTiis adds up to, then, is that while the academic community may, 
in. principle, be a logical source of help, academics and th'fe system or real 
world in which they operate are not particularly well-suited or inclined to meet 
the immediate problem-solving needs of the real real world, 

It is encouragin'g to note, however, that in spite of these formidable obsta-, 
cles, one finds a growing number of people and efforts in academe committed to ■ / 
helping governments solve their problems. But in spite of strong commitments 
and good intentions, m^ny of these have failed Or have resulted in less than ^ 
satisfactory results. And, in this regard, I want to pose two'simple .tests , for 
evaluai:|iing success--first, is the end product of the effort used ;, and/or second, 
do Bny governmental policies or more important, practices, change as result of 
what is done or produced. 

Frankly, I think the^e tests are seldom applied. As noted earlier, the tra- 
ditional cif'iterion of effectiveness in academe seems to be to produce something- 
period. Unfortunately, I think many academics who sincet-ely want to help^are 
still using th'at test;, or none at all, assuming that the product will be used or 
chAnge' will result from it. Not so! Rather, the result is often frustration on 
one or both sides* ' ^ 

What are some of the reasons why. products don't. get used or nothing changes? 
To find out, let's examine the problem-solving context at a slightly finer ^rain 
—Although most agencies need help, they often don't know, or . 
can't articu'late'clearly wKat^they need; And, unfortunately, 
they often expect academics or consultants to knowr-which more 
often than not isn'.t the case (although as noted earlier, ^ 
academics and the consul tantsVof ten thirrk they know). As a 
result, problem-solving effort^ often focus on symptoms, and • 
the'wrong ones at that, which doesn*^ solve* or further ^ 
. ^ exacerbates the problem. 

• . --Agencies often expect too much from the academic -ci^simunity, 
assuming they can deliver the "quick-fix" to problems in no 
time at aM. When agencies ^on't get the hoped-for, miracu- 
lous results expected, they become frustrated. 
--Many important agency constraints to effective problem-solving 
are self-imposed, and often they^have become so ingrained In 
policy and practice that the agencies don't even realize it. 
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' Thes§, of course, tend to get in the way of effective problem 

^definition or solut'ion. 
--Although agencies ask for. help, for a -number ^of reasons they 
often don't really want it>'." They c|o want academics .working 
on problems (so they can publicize it) arid they do want pro-- . 
ducts (which they can point 'to with pride), but somehow they^ 
don't always get around to using- them,, or a-t best, go through 
the motions; and,,yery little changes/as.a result. One ana- 
lyst of the bureaucratic scene ca-lW this approach "dynamic . 
inaction". • , \ . • . - . . 

. . —Oust as academics have stereotypes, so' do bureaucrats. Aca- 
■ demies are viewed by many as fuzZy headed, ivory tower; know- 
. it-all's, who are naive about, and have nothing to contri- 

bute to the solution of real world problems. - At another . * 
level., acad.emics. may* be fearefd or. resented for their exper-^ 
'tise, for the potential changes and disruptions they-bring 
wi th. them,', and fbr j:heir tendencies tD identify'^def iciencies ^ 
' in the existing order of things. And these stereotypes are 
. often confirmed when overly eager academics come on like . 
gang-bust^rs ignoring what agency people think ^and what they 
have done to solve the fjroblem. * ? 

Many moreVactors could be cited, but I ;think,the> all represent pieces of 
a larger cloth which must be viewed as a whole. . ; 

I mentione4*earlier the academic "system" wliich is so importsuiit in deter- 
mining acadernic behavior.' It is important to recognize that all or^iif^lzatioris 
unct!on in such systems and governmental agencies are no exception. 

For each agency, the system is comprised oT. a i complex web of dynamically 
inte>^cting>and continuously evolving laws,, regulations, formal and informal 
custom^, attitudes ^' values, roles, re'latipnships, habits, and a^.host of other 
And the system goes beyond the organization itself, encompassing 
jencies, legislative bodies, the . public and all of the ot/ier institu- 
prganizations dnd individuals which/iJif luence or are influenced by the 
agency. \ As in academe, this system establishes the formal and- informal^, real 
and imagined rewards and punishments which are largely, determinarrt of what the 
organizat^n and individuals within it wil J or won'.t, can or cai|Vt, do. 

In my View, it is the failure by most academics" to ^understa^Jhis system, 
or worse, to even recognize that it^exists, that is the cause of ^st of the 
failures and frustrations in. problem-solving *ef forts. This is^-because problems- 
and symptoms cannot be clearly and acf^urat'ely defined or diCferentiated; usable 
and useful products and services can't be produced, and in any case w.onJ*t.be 
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,used or lead to productive change unless the entire process 1s conducted with a 
sensitivity to and understanding of the requirements and limitations of the 
system. 

T^lhat all of this means to me is that goad intentions and sincere efforts 
are not enough to guarantee success. Wishing won't make it so. This ^brings me 
to the last of the questio^n^^I raised earlier, and the subject^of th>s session: 
How can the academic community help governnienl: with its problems? * 

C1eai*ly, many changes will have to take place on both sides regarding the 
policies, practices, perceptions, and biases 1 discussed earlier. 'This won't be 
easy, and it obviously won't happen overnight. But nothing will happen until 
universities truly want to help and are willing to giVfe. that help-, initially at^ 
^east, in terms of the real world requirements discussed earlier. And, I am con^- 
vinced that if the initial help is successful in terms of > the two basic criteria^, 
I mentioned earlier, the unreasonable and arbitrary characteristics and require- 
mentsjpf the real world will begin to change, and agencies and the -academic com- 
munity can get on wit! the business of salving' longer term problems. 

■ ^In closing, I want to propose,- briefly, a few specific prerequisites for eS- 
"tabfishing and nurturing effective academic-governmental wprking. relationships • 
in a problpm-sol ving context, and cite some examples* frotn \;he^univei;sity- agency 
program in which IJ,m currently involved^ • * \ 

First, it is important^to recognize that a tvue working relationship is one 
ba^ed'ori mutual undars.tandfng and trust and that such a relationship can only 
evolve from open and hones t\apinmuni cation. Now clearly,* communication doesn't 
just happen— it takes time, effort, and real determination from both sides; 
and it is often frustrating, but therfe is absolutely no substitute for it. 

Let me^suggest briefly h4)w we are going about establishing such a rel 
ship in. a program .which is just getting underway between the University 
Massachusetts and the'Massachusetts Department of Public^Wgrks (DPW)— 
trapsportation agency. , ■ * ^ ' 

Basically, the DPW; has hired the University'to -assist in the development and 
implementation 'of a neW statewide transportation pTanning process and in improv- 
ing .the quality and t1m,eliness of its impact assessment activities. About 50 
faculty, staff, and students are currently involved in the pro*gram; but if we 
art effective, the program should expand considerably. In essence, our role is 
to work as* agency staff with a mandate to apply in whatever we do, the latest 
state-of-the-art developments as innovatively and imaginatively as possible. 
*The only real constraint imposed thus far is that^r^ policies and practices 
developed .should be,workable in the Massachusetts setting. 
* In terms, of est^blishiJ^g, a, sound base for developing understanding and 
tru?t, we have developed a number of approaches, .two of which I would like to 
share with you.- " \ ' ■■ ' ^ 
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'First, we are emphasizinq close, continuing contacts between agency and 
University personnel in all aspects of our work. In this regard, OPW has ap- 
pointed agency liaison persons for each of our major task areas specifying that 
at least 20% of their *ti me should be allocated to coordination with University 
Staff, either at the agency offices or at the University. *The responsibilities 
• of these liaison persons is to assist thr6u*ghout the program in defining prob- 
lems and needs, to participate in^the work to the extent possible (it is their 
work after .all) and. to exercise continuing oversight to assure we are continu- 
ou&ly going in the right direction. We have also stressed the importance of . 
University program staff spending 'considerab'le time in the agency offices talk- 
ing to and v/orking with agency staff members. In. this regard, desks andiOther 
support services have beeh provided in the a^^ncy offices for our people. 

At the program management level. University and agency program managers 
meet at least once a week to discuss progress, so that any problems and issues ' 
v^arf.be^ defined and resolved e^arly. ' ^* • 

Another importJant communication tool- we are Using with success is a system- 
atic,*" dynamic programming and work, planning process. ^ This process requires, 

» . >^ 

, before any actual problem solviing activities get underway, the development of a 
detailed work plan fOr each major task area which includes th^ following 
inforniati9n: - * t> 

^ • OVERALL PROBLEMS AhjD NEEDS -*The Big'Pictur^e 

--Thie: overall goal(s) of the agency with respect to the task, 
with an emphasis 5n what changes in po'icy or~ practice are 
% ^ they trying to achieve" Jn the long run. , 
^ --What steps are necessary to achieve the goal(s)--what 
^ actions need to be taken? 

--What has the agency done thus far, or what is it doing to 
achieve the' goal (-s) and what effect has this action had? o 

-.-What are major constraints to achieving the goal, what 
are their effects, and. how can they be overcome? ^ 

' • ' PROGRAM YEAR WORK^LAN ^ ' ^ ^ 5 

--Based on tUB above, what steps are proposed for the pro- . ^ 

gram year, and what .is their projected impact in terms of 
overall goal achievement? 
. --Whati Stp^cific program activities will undertaken during 
the year? 

—What user package wil 1 be produced *as a result. of these ♦ 
^ ' ^ activities? .This includes a definition of^interim and' 




finals products and when thfty wij^l be produced in the con- 
text of an explicit definition oT who the users win be 
and what theiTr specific needs are, 
—How and by whom will the user package be implemented to 
contribute to goal achievenient-^this, in- effect, is the 
user package implementation strategy--5niere goals, ac- 
tions, and outputs rtust b'5 clearly related. >^ 
--What people and resources will be invol ved--personnel 
'and budget information is broken down by quarters', includ- ^ ^ 
Ing facul ty/stiident time comnitmehts. 
It IS important to recognize that the process is continuous in that all as- 
pects of problem definition and program activities are being continuously evalu- 
ated by. both DPW and the University in terms of new information and unforeseen 
developments v 

I don't want to imply thatftbe-system 7s, perfect yet. Far from it. In 
fact, it has been an extremely frustrating experience for everyone involved-- 
mostly, Uthink, because neither agency personnel nor academics have tradition- 
ally been forced to document problems, needs and plans in such detail. In fact, 
our initial ^contract wit]R the DPW is extremely general and vague, not unlike 
most contracts of its kind! ^ • 

But whaj ,1 w^uld emphasize is that thje process has h^d significant results 
in clarifyirg extremely important differences in assumptions regarding virtual- 
ly every aspect of what we are doing, why, how, and who's doing it. In fact, 
we found that although we were using the same words and'^the like in our early 
discussior/s, we didn't truly understand each other at all, and that a variety 
of important people in DPW itself had very different ideas about what we should 
dtf, how, when,'* and the rest. i 

Based on this experience, I think I can say unequiv'^e^ly that witht)ut such 
a process, we would not have recognized, these important misuh<lerstandings un^il 
well into the contract year, and might never 'have clearly unders^^od what ihk 
problem was. . \ 

In effect, then, I think we are well on our way to establishing a sound and 



productive working relationship betweer 
both the agencJ^ and the University wiV 
and' in the process, hopefully, so'willi 



the University and DPW. In my view,X. 
benefit greatly from \h is relationship, 
the people of Massathuse\ts . 



Finally, I would emphasize that we haven't done any magic triV^cs here, or 
that-our way is the only way. Surely, weVe not the only ones to fv^ve estab- 
lished good working relationships between universities and governmental 
agencies. But I would re-emphasize that such relationship ycanno't happen un- 
less., th^ conditions I dis-cussed earlier are fiiet. \ 
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Session 15 

THE ROLE OF UNIVERSITIES AS A SCIENCE RESOURCE TO GOVERNMENT AGENCIES 

• James M. Witt 

The most important scientific r'esourcffe in the nation available tq serve the 
public interest is in the universities, ai,d it is being under-utilized. By scien- 
tific resource I mean a reservoir or group of people who understand and use scien- 
tific principles and have ^ familiarity with the current state of knowledge of a 
particu,lar subject, but I do not mean d reservoir of persons capable of finding ' 
the best solution to a broad problem to be implemented within an exi^s ting '".eco- 
nomic and technical societal structure. This is because the "best" solution to a 
problem is often subjective, depending on one's interests and universities are. 

• not well equipped to divine the limits of socially acceptable solutions to com- 
plex problems. Within these limits., let us consider the relationship^ of the . 
university based on. scientific resource to the functioning of government— local , 
state and federal agencies and- the.^xecuti ve and legislative branches. 

Both previous speakers have >een critical of* university inputs to government 
in relation to environmental problems and have generally characterized their over- 
all efforts as failures. Perhaps this characterization is derived from specific 
observation of failures ./'br perhaps it is derived^rom an inadequate perception 
of the sort of input which can be reasonably expected from a university. If we 
cannot agree on whether universities have. failed, I am sure that we can agree 

' that their resources can be better utilized. If universities are an under-used 
resource, there are several reasons for this— some lodged within the' universities 
and some within the agencies. Let us examine the characteristics of these groups 
which affect their working relationships. 

With regard to the kinds of things that universities do for public agencies , 
we are research oriented. This is, after all, why agencies come to us, to iden- 
tify the knowledge we have gained through research activities. However, the suc- 
cessful solution to a research problem requires that it b^ ;a fairly Well-defined 

. or narrow problem conducted in an isolated environment ^here the variables can be 

James M. Witt is Professor of Agricultural "Chemistry and Extension' Chemist in 
. the Extension Service at Oregon State University, Corvallis.. He has worked all 
his life in the chemistry, biochemistry and toxicology of ^ insecticides , and has 
worked with many state and federal agencies in assessing the behavior and effects 
of agricultur^ and. industrial c'hemicals. . 
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•identified and controlled. This is why we brin^ experiments into the laboratory, 
and in doing this so . simpl ify the system that it may not be representative of 
what has been called several times to'day "the real world". When we carry out 
field experiments, we carefully choosb a manageable system in which we believe 
the important variables are constant or are at least quantifiable. Results from 
field experimerit>^ .which are the record phase in experimental sequence, are more 
difficult to inter^K;et than those from laboratories , more difficult to reproduce, 
more expensive, and mb^t be repeated many more times. Quite often thi^s phase is 
not carried out adequately because 6f lack of funds, personnel, time a^nd other 
reasons. ■ . \^ - 

The third phase is where wg -interact with agencies. When we attempt to solve, 
societal 0^ environmental problefns, we are faced with a whole host of uncontrol- 
lable and even unidentified variabYes,- and. there is a, question of whether prior \ 
* research pertains. < Butthat is all we or 'anyone has -to go on^ unless you care to 
rely on. divine fnspiraticin , "experience^, or belief in what you hope and want to 
be true. (By experi-fence, I mean a seriesNpf events in which an observer partici- 
pated' but no quantifiable measurements wereUaken.) The problem then becomes one 
of communication between the agency, the legislator, or the public and the re- . 
^searcher. . Predictions -of effects consequent t\. a particular course of action can 
be made, but they must be qualified according .to the degree of uncertainty sur- . 
rounding important uncontrolled variables, . 

Not only are projections from past laboratory and field experiments. variable, 
but their application to predict the outcome of situations in the real world is 
dependent upon knoy/ing in advance the range of vaTues to be expected in the host 
of uncontrolled environmental variables which affect the outcome.^^ince this can 
involve things like predicting the weather a year in advance, po|Ejlati on or para- 
site levels- and flux, 6,xposure levels* and so forth, we are faced with a double 
dose of uncertainty on which to base our forecasts. The problem is, then that the 
user of research information wants a simple yes or no to- a problem v/hich is not 
simple, and because of his training, is not able to deal adequately with the prin- 
ciples of uncertainty, while the supplier of research information must endlessly, 
qualify predictions, and .seems equally 'unable to deal With the fact that many 
social decisions cannot be a maybe, but must be- a yes or no, go or no go, and you 
cannot qualify a yes or a no. 

The nature and character of the people involved are also factors affecting 
university-government relationships. Many kinds of jobs tend to be self-selective 
for certain types of individuals. Research workers generally are rather independ- 
ent. This is much more e\?ident at universities than in government agencies or ' 
commercial corporations. Research work at universities tends to be selective for 
the individual who says, "I am going to work for the university because I can do 
what I want, because they have freedom of research there." Of course, we'don't 
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really have complete freedom of research at a university in the sense- of being 
able to do anything you want— unless you are wealthy enougj? to finance your own 
research. , We do have the freedom to go out and corr^'nce peopTe, agencies, founda- 
tions or companies to give us enough money to do something we would like. Within 
this limit, we\are generally free to choose ou^ own research activities. Adminis- 
trators, either administrators within universities or^ administrators in state or 
federal agencies, simply do not order university faculty to^work on a particular 
problem. They may make funding available or withhold it, they may persuade, ca- • 
jole or argue, but they do* not order. This is in contrast to how it works in gov- 
ernment agencies, where administrators may move large numbers of*,peo*p»le from one 
project to another, start pro^'ects, stop projects, or spay projects. 

A related characteristic 'of universities is that all the significant portions 
of faculty research time are committed far.^in advance, usuat\ly fof* three to five 
years. The reason for this- is that a very large proportion of fapulty research 
is funded by grants from varipus federal agencies or 'from foundations which typ- 
ically fund a research program in three to five year cycles. .The process of conT 
ception of a research program, development of procedures, preparation of propos- 
als , reaction time to proposals, award, inception of work, assembly of staff and 
materials, and getting the program up to speed seldom involves less than two years 
You can see that universities work, on a different time scale than agencies. -Agen- 
cies usually want a quick answer about a specific problem on. which action must be 
taken tomorrow or the day after, while universities study a problem thoroughly and 
are therefore on a longer time scale' with a slower reaction time. Whether this is 
good or bad depends on 'what you w^nt, but that's the way it is, /and it affects 'pro 
^foundly the' relationship between governments and universities. If an agency tries 
to use a university for something which it was not designed to do, that .agency is 
doomed to disappointment ^fecause of inappropriate expectations. Many of us feel 
t.hat there is an important social need to change this mode, for universities to 
become somewhat more mission, oriented , but this will not happen by wishing Jt were 
SO' or by complaining. It will happen through deliberate problem analysis and a 
Well thought out change in the funding and the relationship of universities with 
agencies and legislatures. , . . ' 

There is another mode in which the university 'can offer a quick response which 
the agencieis* often find pleasing. When the problem .facing the agency fits into an 
ongoing research activity, university scieatists are. often able to fit a few addi- 
tional tests, which may provide the answer to a specific problem, into -their re-' 
search program wi.thout ^ s.erious dislocation of effort or jeopardizing the contin- 
ued support of their research by the funding group because of failure to meet 
their objectives. When this is the case, an adequate answer can often be provided 
rapidly. Sometimes the agency. needs can be met without conducting new research, ■ 
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but merely by Assembling and interpreting appropriate information from the scien- . 
tific litera^^ure. * / .* . 

Of cou/se, this is an. activity that agency perspnnel ought to be able to do 
as well arid as quickly as university scientists, if they are operating in a field 
in which' they are knowledgeable and have kept up-to-date. Depending on the nature 
of the' request for assistance and the degree to which it is congruent with recent 
'activities, a request which requires only a literature search may utilize a single 
man-day 'or several man-months of effort. It is never something that can be tossed 
off between classes, so to/speakl It is |mportant that state agencies understand 
this— that, as in the real world, "you ge^s what you pays fo>% because universi- 
ties are also a part of the real world. lit must be Tunderst.ood. that, except in un- 
usual circumstances, a cormitment of univehity faculty time requires the same 
care in planning, problem definition, prodL^ct defini^on, identification of re- 
sources, allocation of funds, and acceptability of institutional arrangements as 
is normally done with. any other contractor— commercial or institutional. If we 
are to talk about failures of universities in providing help togovernment agen- 
cies on environmental problems, let us distinguish betweea those efforts which , 
•were properly planned and those which were casual or "something^ for nothing" re- 
quests. ' ' , . . 

A' fourth type of problem encountered as a part, of the character of Mniv^rsi- 
ties is that research is usually a monodisciplinary activity, while environmental 
problems are multidlsciplinary in nature; This means that scientists must worjk 
as a group, sometimes accepting directions with regard to their research from col- 
leagues or administrators. This voluntary surrender of independence can only be 
when the individual is convinced that the problem is important, the proposed pro- 
gram is meritorious and intrinsically scientifically spund, 'and that substantially 
more progress will be made if it is a group effort. This is not an easy thing to 
accomplish and we at the Oregon State University E/ivironmental Health Sciences 
Center devote a great deal of time to help bring this about within just^one small 
group of the university. \ 
Another important characteristic is- that professors are people who, like all 
.others, respond to reward; and there are few, if any, rewards for ad hoc public 
service within the university system. Promotion and tenure >/i thin the universi- 
ties are often described as being a function of* excellence in Qne of four areas: 
teaching, research, public service, and university service. The fact is that for 
most faculty members in most universities, promotion is granted for excellence in 
only one of these activities: • research— excel lence in the kind of research that"" 
results in publication .in referred journals. Although administrators like to 
see activity in all four areas, when the crunch comes they count your publication 
record, not how much service you gave or how many reports you- prepared for govern- 
'ment agencies Until this is changed, bow, in all fairness, can you expect a 
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faculty member to t.ake time away from his publishable research activities merely . 
^t>vb,elp solve a real problem? If you want more and. better help from universities, 



don't artadi^^the^professor, change the system. / • 

A sixth characteristic of universities is that their >esearch programs are 
heavily tiriented to. federal interests, not to state interests. The reason for 
this is that-even though states build the universities, staff them, and- pay for 
them, they provide very little in the w^y of continuing research funds. This 
statement will immedrately provoke loud screams from legislators who will point 
to the research', funds they do provide. Whi-le I have no wish to offend any legis- 
lators^ I do suggest that they compare the spendable state research funds. to the 
spendable federal research funds at any state university. The state funds are • . 
usually a mere pittance, highly directed, short term, and getting smaller every' 

' year. The, result 'of state governments' ^pending a lot of money building a uni-ver- 
sity and a faculty and only a. little on- their research activities is that the fac- 
ulty is under constant pressure to "get a grant", so. that they can carry out re- 
search activib'es . /The principle sources of grant funds are federal agencies and 
national foundations., . ^ 

Although faculty inembers will constantly try to adapt tocal problems to "th6 - 
scope oV national funding, they could be a lot more successful if they were adapt- 
ing it. to state funding'. One result is that research work related fo a state 

^ problem is often done in som^ other sta.te, and the local agencies have difficulty 
adapting the impl icaCions to their conditions. This is the case in one of the 
examples given by the' previous speaker' as a failure on the [3art of universities 
to respond to a need. The problem of re-entryby farm workers into fields treated 
with pesticides has been inadequately studied, and nearly'all the earlier studies 
have been in California or Mississippi with one study done in the state of Wash- 
ington. It was stated ^haf^ response to the need for re-entry data was not 
available from the universities, but came from a laboratt)ry maintained by^a state 
health department in n small town in Washington. A word of clarification might 

. be helpful. The laboratory 'in Wenatchee which did some-early re-entry work> is 
not just some 'small lab in a small , town. • This, is a laboratory of national impor- 
tance founded more than 20 years ago by the U.S. Public Health Service and nqvi 
under the Environmental Protection Agency. .The fact that it is in a small town - 
is no more important than that Washington State University is in an even smaller 
•town. There is a state health department laboratory in Wenatchee which studies 
related human effects also, but this state lab was also founded and funded by the 
'USPHS and now by the EPA, ev.en though it. is administered by the state. 

More recently, a research projection re-entry was begun at Washington State 
University. This was possible because a very able scientist at WSU was successful 
in. competing for federal research funds for. this purpose. Notice that all of this 
is from f-ederal furtds, not a penny o| state funds. All"of this notwithstanding, 
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state university faculty and state agencies made notable contributions to bring-, 
ing some sense to the questionable regulations on re-entry proposed by the Depart- 
ment of Labor through correspondence, meetings, and at public hearings. This ac- 
tivity seems to have escaped notice. I should also say that'universities and 
state agencies arid federal ag.encies "did not give the question of re-entry hazards • 
adequate "research investigation until the issue became-^po'liticized. This was be.- 
cause it seemed to them to be* a non-problem', and they failed to recognize that 
the importance of demonstrating safety, if that is the case, is equal to that of 
demonstrating hazard "^if that be the case. . ' / 

I The problem of 2, 4-D given by the ear'ier speaker as an example of s-uccessful 

Sniversity assistance to a estate agency. i< also relate^d to funding. . State "^funds . 
n Washington became available when an economic interest was threatened. 2, '4-0" ''v 
amage appeared on grapes in Washington: t.nd wheat growers use large amounts of.^ 
2, 4-D in places anfi at times that might <:ause this damage.^ The faculty at Wash-\^ .* 
ington State University did what they .coi'ld at all times ,' but did a lot more when \ 
funding was available. However, I canriot characterize this as a success or a 
'"bright star", but must say that in my opinion the problem solving associated With 
the 2, 4-D/wheat problems in Washington and Oregon..has been an example of a fail- 
ure in cooperation, col laboratidn , and planning. * ^ 

fite problem did not begin a couple of years ago in Washington as indicated,, it 
began nearly fifteen years. ago in Oregon. Attempts to solve the problem on "a bi- 
state basiJ failed, so Oregon solved her vegetable and ornamentals problem alone 
by banning volatile 2, 4-D fonnulations in'certain Oregon counties while Washing- 
tori did nothing. Then the grape industr^^ expanded in Washington, and they were, 
recently confronted with more or less the same problem. It would take too long to 
go through all the case study details, but suffice it to say that they concluded 
that the 2, 4-D was. coming "from 50 miles away in Oregon rather than from closer 
fie^s in Washington, anfl.'that the agency and faculty people in Oregon resisted 
this conclusion. If we look at the whole fifteen year history of thjs-" problem, 
I think we can agree that uai versity-agency , and particularly the interstate co- 
operation_ has been a failure that might have been avoided if both statesrcould 
have provided appropriate mechahisms of continuing research support, problem 
identification, and review. 

• The seventh .and last point about the characteristics of a university which 
'affect, how it can help an-agency has, to do with' the competence of individuals. 
This can be a very delicate 'and touchy subject. We like to think that university 
S faculties contain only competent people. I- hope that this is true, and let's as- 
sume that it is. However, the problem comes about because, if each of us is com- 
petent, we are sufficiently competent to be called experts only within a certain 
sp'eci'a-lized area. Sometimes we are called upon to make judgments outside that 
area, and when we do it is incumbent upon both the faculty member and the audience 
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(be it an agency or the public) to know that , he is outside his field of expertise. 
When one is outside. his field of expertise, his information may be very useful, . 
accurate, intelligently knit together, and comprehensive, but it must be examined" 
with more care than when one isp'n h'is field. -In ptheriwords: if I am in my . 
field, listen to JDe; if I am out of my field, listen to ,my arguments. Thi.s is a 
^od place to clarify that today I am out of iny field, I am a chemist, a bio- 
cKemistj a toxico.logist' and maylie an entomologist, but I am not an expert in 
university-government relations. I have had several years '„ experience in a num- . 
ber of ways in working with agencies* to solve scientific problems of interest to 
the public, and l hope what I .hav.e to say is of merit and interest, but I have 
not formally studied the process in a dfsciplined way, so I am not 'an expert in 
the subject- of university-government relations. 

When a un.iversity professor is speaking out on a. public issue he ma/'be speak- 
ing as an expert, as a disciplined scientist who is well informed^on the subject, 
<tr merely as an interested citi'zen. It is well* to know which category a scientist, 
is in as you listen to his testimony; so that you will know how to listen to^him. 
It does not necessarily make him wrong if he is, in the second or third category, - 
or right if he is in the first, but you listen differently. 'l think th|re were 
some problems in this area which ca'used the previous speaker to make the comment 
that "university professors 'bTew it when they predicted that DDT wouldn't kilV the, 
tussock moth and, in fact, it did and it ruined their credibility". There were', 
some people, not ' necessarily university professors, who were outside their field 
and sayirtg something like what was quoted, but We also. have the problem that I 
agency people wereh't listening very well. What was being said was not that DDT / 
would not kill the tussock moth, but rather that, -yi spite of there having been j 
several large, operational control programs since 1947 with DDT, these measure- j 
ments of kill were generally qualitative (e.g. , all killed, none seen, etc.) - / 
rather than quantitative (i,e. , careful counts .of survivors- per 1,000 inches of / 
"brunch surface, or percent mortality) measurements which could be compared withjf 
recent studies on sevin, 'dylox, zectran, BT, or other .pesticide^ so that the ade- 
•quacy of each couldbe compared on the same basis. • 

Then* too, the terms^. "kil 1 the moth" and "effectively control the problem" were 
sometimes used 'interchangeably by scTentists' in universities , 'agencies , and the . 
public. The "two phrases mean quite _di vfertnt things. ^ The first should.be clear 
enough, but the latter means to save trees— it does not, mean to kill moth larvae^, 
or to save the foliage or needles on the trees, but to save timber.. This involves 
forecasting based on' a. great many variables" including the kill of larvae, the nat- 
ural decline of the population, the vigor of the trees,, the ensuing- climatic situ- 
ation, the recovery rate, of injured trees, the decl-ine rate of injured trees , sec- 
... ondary infestation of apparently saved trees, and so forth. It takes about five 
.'''years after treatment to find out how much timber you actually saved. This has 



not been done very often* and forecasting (the claims that DDT would Save all the 
trees and those that it would not save any) was done from a very thin dat^ base. 
The information 'transfer between research and management and to the public by the 
media was the worst I^^have ever sten and there was constant confusion between tree 
loss, and -infestation, and between saving foliage and saving trees. This is what 
gives rise to statements 'that over 800,000 acres of trees were lost or- injured or 
killed. because we couldn't use DDT. Although it is. hard to sort through the data 
on ,9 proper basis for a variety of reasons\ I believe the actual loss of timber 
tothemoth, even including areas that would not have been treated had DDT^ been 
freely available, is equivalent to about ten percent of the acreage quoted. That 
is not a small matter, but it is not 800,000 acres. . ' . *• 

The-tussock moth problem is a good case study of use of scientific information 
in theiolutlon Of technical problems about which there is a variety of pairtisan 
interests. It. is'my opinion that by and large this was not- handled very well. I 
would defend the efforts made, by the universities to assist in the problem (al- 
though the amount of elfort Wfis quite variable^ between them), but the failure oc- 
curred because of a too rigid information transfer system. Information between 
organizations ^?,enerally had to go up to the top, over to the next organization arid 
then down^'to the people who use the information. Information flow seems to work 
best when It is direct between scientists and 'their management or agency counter-^ 
parts, and when it can be developed over a sufficient period of time so that they 
can learn to understand and trus^t one another. You have to learn who to work with 
and how' to' work with them and when or urfder what circumstances. This takes a 
great deal of time, 'special effort, close contact, understanding, and patience on 
the part^ of all parties. ' 

. . , We have listed seven characteristics , of universities and their faculties that 
affect. their ability to help or supplement government agencies in. their worl^. ~ 
These were that, they (1) are research oriented, (2) have a high degree of inde- 
pendence, J3) are committed for. their time far |n advance, (4) tend to be mono- 
disciplinary in their work, (5) are urjder a rev/ard system that^does not encourage 
response, (6) need to be funded to do an adequate job, and (7) are specialized in 
their competence and the right people roust be identified. Perhaps. an .eighth 
should be added. Universities do not speak with one voice. Agency people often ^ 
ask whether you represent university policy^. Universities have policies *on admln- 
istrat4^ie matters, but. they do not and never will have a policy on a scientific 
issue; and no one itan speak for a university, as such,, on a scientific issue. A 
person from a university can speak for himself, or even a slightly larger group 
that has reached a consensus, on a scientific issue— hut not for the-whole univer- 
sity. Government agencies sometimes, have policy positions on scientific issues, 
particularly *in regulatory agencies, and this sometimes causes confusion between 
the two. r ... 



Some of the characteristics of government agencies which I perceive to affect 
thfi^e^oblem of the,use of universities as a resource have been mentioned along 
with theTiscu^sion of university characteristics. Other characteristics deserve 
special consideration. The agencies have different objectives' and responsibili- 
ties than the university. They are usually a regulatory body, and universities 
tend to stay away from regulation as much as possible. We stay away from regu- 
lation becauseiwe don't have the .authority, and because many of us also work reg- 
ularly wtth thofee segments-or'tKe public that are subject to regulation. In or- 
-der to work with1;hese people, we must have their trust and confidence. This need 
not be a I'hrge problem, but it can be an inhibition at times. ^ 

Government agencies have the/ responsibility to see that business. is possible.- 
I think that is what is sometimes meant by "the rea"! world". .They enforce their 
regulations, keep adversaries ipart, move activities along in a certain direction, 
but they also have a responsiDility to keep'the'wheels running and to keep the mo- 
tion orderly. I think that this unstated responsibility to see that business is 
possible weighs more heavily on agencies than on m>iversity scientists, sometimes, 
"affects, their decisions, /nd sometimes keeps us apav^t. Maybe lack of recognition 
of this is what the, pn^vj-ous' speaker had in, mind when he cautioned university pro- 
fessors not to get "too beady-eyed". I love that phrase, "too beady-eyed". 
It is true that one can, and frequently does, compromise his credibility by" becom- 
ing an advocate rather than-an advisor, and by finally becoming a missionary or 
zealot. This helps to draw attention to a problem, but seldom helps in finding a 
socially acceptable solution. I would only ask that we be as quick to identify" 
the '"beady-eyed" syndrome when it occurs in the business community as when It oc- 
curs in the academic community. , ' . . 

Another problem is that of domain or the territorial imperative. This is 
' somewhat difficult to discuss, but we would be incomplete to omit i't. You see 
people jealously guarding their domain all the time. Agency people don't often 
come into the university and tell us how ta teach our course, o»;/ar.range our .cur- 
riculum. If they did we would 'probably split them from their crotch to their eye- 
brows. However, it is not unusual for us to do something similar—to drop in and 
tell them how they ought to be regulating some problem, or^running th^eir agency. 
This can t^d-to keep us apart. . .Agencies will listen to our advice when they 
have asked for it, ;or when we are serving on ap advisory committee. Thisls a 
carefully limited role. The advice can be\accepted or rejected. It frequently . 
is rejected, and of -course we are upset when it is.. Agencies don't like to be 
asking unive'rsities for answers to every little scientific problem that comes 
along, or it.wouldjook like they didn't know their jobs. The problem cuts both 
ways, but . there is a problem of guardianship of roles that tends to keep -some dis 
tance between ..us in regard tp how involved we -are going to get in helping Bach s 
other solve problems. ' » . . • 



A fourth problem is that agencies lisually have difficulty in accepting dis- 
agreement. This is not unique to government agencfes—I personally have the same 
problem. When a person or an agency comes to you for advice, they usually don't 
want advice at all. They want confirmation that what they already planned to do 
•is okay.. Usually they are just touching' all the bases and very seldom do you 
find a true casfr-of "I don't know what' io do. If you have information on, this, 
and can tell me what to do, I wi.ll do it.'' Most often the direction to go has 
already been chosen, and if you want to change it you must be very tactful, and 
subtle, .and' patient."^ We tend to be so nice and use euphemisms, lik^, "Here are 
^ome viable alternatives/ Have you considered this?" and so forth, sometimes to 
the extent that we don't get our point across'. Then we sometimes get a 'little 
beady.-eyedk This is a human problem, not specifically an agency problem. How- 
ever, if you as^ for input to assist in solving a problem, be prepared to listen 
and consider^ very carefully, even if you don't like the. answers you are getting. 

The problem of competence affects agencies just as it does universities.. We 
can start by assuming that a man is competent in his job, but we must. also ask 
whether his area of -^competence extends to include the particular issue at hand, 
^his can be a very difficult area when we are trying to apply complex and contra- 
dictory research information which is at the edge of our knowledge and usually 
incomplete to a practical problem that needs a solution now. The,abili-ty of an 
agancy to respond in this situation can be quite different depending on^ which 
agency we. are talking about and at which level of government it is. General Ij--/-^-'-^ 
federal agencies have a number of. people with good expertise in handling research 
informafion and drawing conclusions from it, state agencies are not so well 
staffed in this regard, and local agencies are usually 'devoijd. of persons wj^h. 
such expertise. The importance of research experience in making decisions rest- 
ing on information at the forefront of our knowledge was touched upon earl ter and 
can be summed up by sayiil<j that the research scientis-t will be more sensitive to 
the hidden assumptions , ^qualifying conditions, and uncertainty principles than 
'the scientist who has;/Wdrked largely from protocols. . 

The legislatures are a special branch of government that we also relate to in 
the same general way as we do with agencies. . Legislatures tend to balance the 
tug-and-haul of various interests whicis are interested more in serving themselves 
than the common good. Balancing, this ^tug-and-haul^ is tf^e'art of applied social . 
science, commonly known as politics, and the physical or biological scientist is 
, frustrated because he js insensitive or indifferent to the fact that the social 
structure can, provide l\its to the solution to a problem which are just, as real 
as physical laws or biological order. The, legislator often retreats from con- 
flicting scientific testimony with the comment, *'How can you expect me to decvde, 
when the experts disagree?^' This betrays a lack' of understanding about the scien 
tific method. Science is always right. .. .eventual ly. But "eventually" can be a 
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long time cofiiing. Science is right b6cau^e its. methoti\is. to. pose hypotties^ 
which can be tested through discrete nieasurements\ These measurements are pub- 
lished, subject to scrutiny, re-analysis and re-testing/ Along th'e way there can 
bg much/ disagreement, and any conclusion can be chaj'^cUlater when some totally 
new experiments 'Shed hej/, light ahd make new interpretations of old IScleriments . 
possible. * In the meantime, legislators and agencies have to make dej^ions with* 
inadequate information in the face of urrCertainty. anci disagreement. Jf they must 
do this in areas subject to testing by scientific methods (oiot all areas of in-* 
quiry-can- be so tested), they would .do' well to- gain some-modicum of skill, at .de- 
tecting when data are incomplete on poorly handled, when a hypothesis is'wellti . 
supported' and when it is not. If they do not win h to do th1s^ then they must . 
have a great deal of skill at identifying who Vs capable . and who is not, who- to 
believe and , who to disbelieve, ' ♦ . j 

This discussion has been cast in terms of' how universities can relate to gov- . 
ernment agencies, and some, of the problems aff^cti rig .this relationship. A more . 
general setting for the, problem would^have been to cast it in terms af research* 
versus management. Nearly all'bf the^problems we have be6n. discussing octur in . 
any relationship' that I know of between research scientists and management scien- 
tists. The research versus, management problem is. indigenous to any .organizatton * 
which, contains bath elet^ents whether itte a state or federal agency or a commer- 
» cial., enterprise such as du Pont, and it is principally a probiem in .5^ommuni.cation 
'through, over, and around organizational structures and capacity to 'coipunicate ' 
in spite of disciplinary differences. If we perceive the problem jn these terms-- 
the research versus management terms--rather than in terms of a uni verslty-st^te 
ligency problem, it may help in the solution. 

The solution to the problem of the linder-utilization of universities as a 
scientific resource base by government agencies in co^g with environmental prob- 
lems is not evident and evidently. not simple* We can be certain untversities 
will not be making a greater input than now if we just complain a little and then 
drift along as we are doing now. All sides to this problem, agency people and 
university people alike, must deliberately seek :and implement a solution jiJst as 
they do'for any other problem, or els'e we must conclude that they really do not- 
.give? a damn., ' • * ' . .^r --a-^ '-K 

^Fundamental to any changes is a willingness* to change; a willing'ile|s.^;to v/prk. 
Lef's have a wil lingness- on\he part of the state agencies. to come to the univer-^ 
sities- forjielp on their problems, and a willingness on the part of each and every 
faculty 'member to respond when the man comes In, to really help him. bon't tell 
him how you're carrying -14 class hours, how your research program is planned for 
th-ree years, in advance and you've got a class i'^1 five minytes:. Either find a way^'^ 
to help him or find som'eone who can. ^ ^ 



'Atj^ncies nec?cl to hv willing to come to faculty more often with more kinds of 
problems, if only to get them familiar with your' problems so .that they can see op- 
portunities to incorporate work on some a-spects of your problems in t|-eir long 
range planning. This discussion could be^.in the form of an advisory cjommittee 
(which tends to get stultified) , a discussiqn group, or one-on-one, biit it needs 
to be on a regular and con" u.uing basis, not just fonned when you want to legiti- 
mize something or need some help ducking a hot one. You have to take the initia- 
tive to form the group and start the discussion. In all of the examples of fail- 
^ures presented-»by the previous speaker, the common factor is that inyhpt one case 
did a state ageTicy ask the university for assistance on a specific /spect of the 
problem, while in the successfqi!/ example, they did. 

If^ faculty do not have enough time to devote to -extracurricular problems, I 
have "d possible solution which Will strain- your imagination. Do not give out any 
more of the nine or terf> month appointments, but put everyone 'on twelve month ap- 
pointments* Then challenge them to* find a state or local problem in ».;iich they 
can effectively contribute to the solution.. Give them as much promotion credit 
for this type of work as-^for published research work, in fact make suc;:essful par- 
ti c^l pa tion mandatory to promotion. This will cost money, and the legislature will 
have to want it, so it probably is a pipe dream. ■ 

Provide adequate an<'\continuj.,ng state research funds on somewhat the same 
b^Sis as federal research ;,furidsi^ \State agencies, the executive branch, and uni- 
versity sci^entists could partitionN^e 'funds in a general way according, to problem 
identification and state needs, and scientists' could compete for them in the samd 
way they do^ow for federal"" funds'. This, too, wo'^uld require a drastic change in 
the way the legislature Sees its role and the^ university.' s role in public service. 

^'Finally, I would advocate the formation of-r^iovernors ' Science Advisory COlin- 
cils in much the same way that we used to have a President's.'iScience Advisory 
Council. The consultation , between state government and universities need^s^to oc- 
cur in many contexts, more often, and more regularly. This must occur not just* 
among top administrators (wh.tch has the flaw of up-and-ovBr communication), but 
also among scientists^at all*levels.> If the latter me^thod produces disorganiza- 
tion, it . -also produces understanding; and order can be achieved through coordina- 
tion with the GSAC/ . t 

If. we are willing to make the effort, we can find the solution to the problem 
of under-utilization of university resources. We all must make the effort, and, 
r who knows, universities might even b^tome a'little more mission oriented. 
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DISCUSSION 



CofTwent;. I agree with a lot of things that Bledsoe had to say because I have 
a little bit of familiarity wltlj one of the areas he was talking about, and that 
was the tussock moth infestation. But I had some real problems with some'of his 
actual facts. There are various levels. of damage that can take place. Class 1 
damage is^where 50 percent or more of the trees are completely defoliated. Class 
2 and Class 3 show much less damage. A large percentage of the 800,000 acres men- 
* tione.d was irt a Class 3 area,^'so that by no means all of those trees were lost^ 
The" soGond thing was the implication that, had the DDT be^n available for use 
in 1973,' the tussoclc moth- infestation would hgve been, stopped. I take issue with 
that. Not because I dispute the effectiveness t)f DOT, but I <lo dispute the effec- 
tiveness of the Forest Service in finding out where the'infes^^ation would t^ke 
place la 1973. " . 

Let's' assume that DDT use had been. allowed in 1973. In 'the fall of 1972 the 
Forest- Service was assuming that it would be. They surveyed egg masses throughout 
the forest in the fall of 1972 to find out where the little beast was going to be 
i'n 1973. Tfien they'drew areas where, they planned to spray DDT in 1973. They were 
not allowed to use' the chemical. But we now have concluded that more- than 50 per- 
cent of the .Class '1 and 2 damage in 1973 took place outside "those areas. 

I've done some investigation in this area, and I'm speaking from my own pub- 
lished research on it.. It's very important that we do educate, not indoctrinate, 
- especially if education is to be a function not only of the university, but of 
er|vironmentalists and state agencies as well. ' 

Bledsoe: Your point is well taken. As a matter of fact, the-areas of supj3ose 
• 'cjpritamination^and the areas to be sprayed-will probably be the subject of a' deba 
that never will be resolved. It's interesting that in the-areas allocated for 
spraying in this year's eradication attempt^ about 140,000 acres were ncft sprayed 
because on-site observation said that the egg masses did not actualJy^con5titi|te 
a problem. 

would hop?, however, that we. don't get ourselves in a knee-jerk' posi ti on 
% so that anybody who says -we've got to control this pest in the forest, cannot 
traffic with an "environmentalist", or on the other. hand, that thosl^who would 

* Kpi' rf? Lee-'of the University of Washington was the modera't?or ^or Session 15. 
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defend the biolo^ital mutes for solution, which I think hold a lot of promise, 
do not at^^the Srime point insist that there will be no resonting to any kind of 
ugly chemicals in the interim until we can deyel'op the techniques. Rather than ^ 
spending our time trying to prove our point, whatever that might be, at ffie ex- 
pense of somebody else, I would really be delighted to see spme basic research 
done, and see if we can't increase Iha. fertility of the insect that eats tussock^n ' 
moth larvae. Or, there "are some breakthr^ghs yet to be made, and Tni. convinced \ 
that the answers are probably someplace in the potential of spraying with a virus 
rather than a chpmical, I'd be delighted. 

I don't U.ink 1973 did credit to anybody, the government resolution process, 
the credibility of those who were asking for chemical release, the response of 
the EPA or the data bases being put forward, all along the line; It was a classic 
story of a breakdown in communications between people holding dissimilar points 
of view. Th^y probably could have agreed if they could. have gotten together, but 
everybody wA down at one end or the other of a long hall. There were no conver- 
sations, there were only shouts. It's hard to hear what the other guy^'s saying 
when you 'r^ 'shouting at the top of your lungs. 

Secondly, thf^re was also some. rather 'unfortunate, and I. hope not to be repeat- 
ed, role playing. People frnze in posture's of advocacy or resistance to the use 
t)f this chemical. They v/ere so badly equipped with blinders that they couldn't ; 
see that in the periphery of. their vision there v-zere probably some rational mid- - 
points that could have been established. * ^ 

We did not have a carbon copy replay of that. in 1974, There are still some 
problems in the assessment of where we are for 1975, My guess is that any solution 
will be produced in a much less hysterical atmosphere, and with much more rational 
input. That's really what it;,s all about, isn't it? Coming up with some answers? 

Question: I^wanted to ask what youfeel the role of the economic sector 
would be in trying to solve problems. Environmentalists now are tirying to proVe 
their credibility, because they've challenged the current way of doing things.. 
Well, what Vole.does the economic sector play in helping to solve these problems? 

* • Bledsoj?:. I suppose that I would expect them to approach the problem as 
rationally on their side as they would hope to have the environmentalists approach 
it. In the case of\ oF<:hard reentry by orchard crews, I would hope that rather^ 
than rea(.h for carte blanche to do anything they^want, that they recognize they're 
dealing with a human animal, and that the worker, is entTlled to return from work* 
with his faculties intact. So as a result, the industry jhould not expect to place 
that worker in a physica].,)y unsafe situation. There should be some common sense, 
rather than a unilateral approach, again, that in the economic sector we've got 
all the answers — just leave us alone and everything will be fine. The answer 
Ms, "That won't be." , . • . 
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hnVitim: My pjpvt.idn to tho$e who know mre than the average citizen,, who 
is confused, is what do you (?xpe(:t from the citizen? What should the citizen 
respond to? He's got questions. He's been told that there's a major problem and 
thai, as a responsible citizen^ he needs to take some responsibility for solving 
that problem* So let's assume that he says, '^Okay. I accept that responsibility." 
What does he do? Who's telling him what to do? Where does he get his information? 
And how does he m^ke decisions between confl icting e'xpert opinions? Or does he 
just say, "Oh, the hell with it. Nobody seems to know, and I'm toid one thing 
today and the next day I'm told that's not .right after all. I just plain don't 
have the time or the energy to figure out v/ho's right, and I'm just going to go 
on doing what I've been doing, because that's what I can do-most easily." 

Answer; I don't think'l've got an answer for you* ther6, exclept maybe taking 
the time to study and learn it yourself. B.ut that doesn ' t *answelr your question 
either, about which of the conflicting points of view should I believe, the gu^ 
from the un1vf»rsity? He's supposed to be a professional, unbiased, and so on./ 
Perh. ps the fellow From in-'ustry. Or the fellow from the 5tate agency. I donVt 
think thert»*'i any such thing as an unbiased person, to tell you the truth. Spme- 
bcdy said that old scientists never change their minds, but eventually they 

* > . 

Cojrrient: Speaking, from. a citizen's point of view, I've found it important 
to start' i^orking on sound methods wherel)y your government and your citizens can 
establish some mean'ingful communication, and some process whereby citizens can ■ 
be' involved in the planning proces*ses early in the decision-making stages. Other- 
wise, I don't see any chance for resolving any of the idealistic or the necessary 
scientific ecological and environmental issues. .There has to be that buildup of 
tru'it.'Wo (ire show^pg government people how to deal with citizen input, how to 
deal with advocacy or deal with harassment, all the usual things that go o*n with 
input in this exchange. I think this is the only hope of getting things \done. 

Answe/j . When J sa/^, I don't know how the citizen can decide what to do, m^^- 
be this is compound«Jd/out of some helple^ssness and some hopelessness that's, been 
growing over the yearns, but I'll give you one example. Suppose you were to try . 
to answer the question for this group, does DDT cause thin» eggs hel 1 s or not. Now 
thdt'<; an important th'ing with regard to a whole sequence of social actions with 
p^^jgard to use of this chemical. You could listen to debate. You could look at 
the original literature. You could try to'study this out for yourself. You could 
involve a lot of Vour time, more than you can spare. You could look at the weight 
of opinion. But you are going .to be left with some people who have nice faces 
d0 are very credible saying th^^t it does, and somebody else who's equally nice 
saying it doesnjt. Now how do you decide? 
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Coinnrentr There's a inore fundamental question about citizens being confused, 
and that is that citizens operate in a social decision-naking context- where the 
iss ue.s^and concerns are different from the issues and concerns that technical 
speci^fts and scientists are concerned with.. In my view of what's wrong with 
the process now, 1 don't think we're going to be able to do away -with the kinds 
, of questions you bring up, but we need to put^them in a different context. If. 
I were you, I would be pressuring all I could to jnake planning and planning 
processes and impact assessment processes more responsible to the social ques- 
tions that are really at the heart of these things rather than the technical, 
scientific questions which planners and scientists deal with. > * 

The fact is that planners and the scientists in agencies, hfeive^^devel oped the 
•process by which decisions are supposedly made, and'they go through all these 
technical magic tricks. In transportation and Water we do all kinds of model- 
ing. We make a]l kinds of technical assumptions which never get shown to the 
public! Ultimately* you ge'rall your information in one way or another from 
those processes. What^'m saying is th^it you have to make those processes re- 
spond to the questions that you want to ask, not the questions that the tech- 
nical specialists want to answer. 

In the Corps of Engine&rs we produced more paper that had absolutely nothing ^ 
to do with. the decision that was made. Why? Because all of that paper contained ^ 
all kinds of informatidn that, while it was relevant to the decision, wasn't 
,in a form that the decision makers, including public people who can put pressure 
on d^ecision making, could understated. So you have to do what you've been doing. 
You*have to decide on whatevj^r basis you want to decide-on, ancl my feeling is 
that those processes can be made more responsive to the questions you ask. And 
that the technical special ists* can be forced to put their own information, dis- 
agreement or not, more in the context of . the question that you are asking, ^so 
th^t you are not just the .Citizen who is at the other end of this tube that's . 
spev/ing out all of this useless information, being forced to try to deal with • 

that system. . 

That system is there to serve you, the citizen. Why can.'t that system be 
made more responsive to the questions you^re asking^, rather t'iian - this is the 
, question that citizens always ask, with this helpless feeling -how can we be- 
come more responsiVL^ to you? Baloney! How can that system become more respon- ^ . 
sive to you? That's what you ought? to be fighting for. . ^ 
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MEOIA INSTRUCTION FOR COMPREHENSIVE ENVIRONMENm EDUCATION 

/ 

. Martha Sager 



The need to establish media communication v/ith millions of people in the • 
inexpensive, readiVy acceptable, and provocative media was recognized by educa- 
tors with the coming of age of television documentaries. Utilizing the .docu- 
mentaries as teaching devices, courses for college credit were developed. 
Institutes for adult education became an acce|ited educatipnal methoddlogy through^ 
the medium of television. Short-range, television was used in coipercial schemes 
whereby department chains could educate their personnel in ways and means of 
filling out forms and so on.* From the middle 60*s, the United States began to 
feature such exotic courses as Russian at six o\lock in the tnorning and so on, ^ 
through television. There are two words i.n that^'nitiul description, inexpen- 
sive and readily available; which are not really ap^p?licabl£ to television even 
now., especially when we consider the millions o? people in. inner cities in the 
United States or in isolated rural areas.; there, the cost of purchase of^a new ' 
television set, coupled with the repairs which may be necessary later, is beyond 
the financial means of many families. « 

While all this was developing, radio had been long established as a world- 
wide communicatior\, medium, but radio had largely been ignored during this period 
of rapid development of television as an educational medium. Radio had been 
relegated to the area of advertising and soap boxes. -But radio was less expen- 
sive than television; and by. the time rock music came along, small transistor 
. radios had become available, providing unusual^ mobil ity for^the l istener. This 
fluidity and low cost became of interest to persons looking for an inexpensive 
and rea'dily available communication medium. * . 

Simultaneously, the immediate ne^d for environmental education burst on the 
American scene about 1970 with the passage of the National Enviroqmental Policy 
Act, accompanied by the development of Earth Day, active ci.tizen participation, 
and. interested. student groups. TMe federal government became responsible for 
the national environment;" and wide public concern, interest, and action 
-developed. .« 



Martha Sager is Chairman of the U.S. ■ Environmental Protecti'6Yi Agency's 
Effluent Standards and Water Quality Information Advisory Coiipittee-, #nd teaches 
at the American University, Washington, D.C. ■ . • 
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The American University then began to explore the possibilities of compre- 
\ hensive environmentdl education through the radio medium. Two programs were 

dr>\/pl'Qppd."~p 17innpd. p T uJuiitj:!. -^>a-fiticl[i a±£d in by" citizens and uni vers i ty s tudents , 
and have been evaluated. The first of these was a children's program callea t; 
"Asphalt Lcology", which was structured for elementary school children in the 
District of Columbia Public School System. "Asphalt Ecology" used as its' tech- 
nique not only the lecturer or teacher, but included in the participation three 
children selected from di/ferent schools within the area who actually presented 
the information themselves, led the discussions, proposed questions to each other, 
and cormiented and, related themselves back to the students who were participating 
in the experietKe in the classroom.* "Asphalt^ Ecology" was accompanied by a leng- 
thy teachers* manual and study puide to help the individual classroom teacher 
find and utilize the many materials 'available free from the federal government 
and from municipalities in order to interest the children in environmental matters. 

"Asphalt Ecology^' was quite successful-; and although it started out to be a 
Cultural EnVichi'nent Program in the District Publ ic Schools , it became after the 
second year of its operation an integral part of the environmental education and 
science education programs at the elementary^ school levels. 

Armed with this success, the same group in the Environmental Systems Manage- " 
cnent , Program at /the American University under the direction of Dr. Martha Sager 
decided to prepare for- university groups, and also for adult citizen participa- 
tion, a n§w across-the-board niulti disciplinary comprehensive environmental educa- 
tion program entitled Ecology and the Human Environment. The program was specifi- 
cally directed to interest. peopl e in the human relationships to the. natural , tech- 
nological, and sociological environments in which we have our lifestyle in 1974. 

Ecology and the Ktiman Environment made use of the radio medium again, an ac- 
■ cesiible and inexpensive device; coupled with this communications medium was a 
traditionally accepted academic methodology. Each student developed his own^ 
"Environmental /Portfolio" through following a study. guide which was prepared and 
related directly to the 28 lectures. The study guide contained a series of fiv& 
questions , which were identical, and the student answered these five, same ques- 
tions for each -lecture. Because the lectures were broad, the student vid,^ asked 
to pick ^ne item from a lecture and develop his portfolio around that dne item. 
' The portfolios were developed, then, based on che individual interest of the 
student, the professional expertise of the student, and reflected many differ- 
ences in opinions, in attitudes, in understanding. Telephone and mail communica- 
tions v/fjtje part of this education methodology and were used extensively in coun- 
sefi-ng. 'Students mail in their completed portfolios after every seventh lecture, 
These are then critically analyzed and returned to the student for incorporati'on.^z 
of the ideas into the rest of his portfolio. \ \ 
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• The first three times the course was taught, there was a mid-semester exam- 
ination and a final examination. .Student evaluation and commentary were consid- 
ered in an initial course' restructuring, so that now the entire grade for the 
course is earned, by those students taking it for credit. on the nature and exten- 
'sTve?1^^3^ of-the- pqrtf 0-li.a.ilfiyelop^ ■ , * • 

Finally, a new radio series has just been completed by some groupr-a-tH;he- 

American University, and it is somewhat different from Ecology and the Human 
Environment because It is an attempt to do in-depth education through the radio . 
meclium. Jt is an effort to teach the elementary principles of environmental 
engineeringin the area of municipal wastewater treatment, sewage treatment, and 
solid waste disposal, and to aid citizens in their decision making wi th regard, 
to taxes, economics, voting, and so forth>in relation to wat.er and wastewater 
treatment and solid waste disposal. " - : 

These Issues were selected because each was central to urban living, to the 
packing of ^iijlions into_ small sections of the land, and each is an area where 
the public.'^ducation system has failed' to teach the technologies of water, air, 
solid waste, sewage treatment cleanup, etc. This last radio series was spon- 
sored under the Environmental Protection Agency's Division of Environmental Edu- 
cation and. is coupled with still another concept. . . 

This new course ir water and wastewater treatment produced by the Ainerican 
University for the Environmental Protection Agency'utilizes radio and {:elevisionV 
and als.o focuses on public meetings at churches, fire departments or police halls, 
etc: Mar^y publi.c interest groups such as the League of Women Voters, the Boy 
Scouts of America, the Junior Chamber of Commerce, and Soroptimist Club will be 
participating in these community ^sessibns. Many of the inner city churches J^ub- 
lic school VTA's, Mothers Clubs and any group where citizens are actively Inter- 
ested In organizing for their own environmental protection will be contacted 
when this program is complete. The format will be as follows: the lectures Will 
be given from the American University Radid studio; after every fifth lecture, 
spokesmen will meet with citizens' groups jn .assigned locations for rap sessions, 
discussions and cracker-barrel sessions on questions at Issue,, technologies 
learned, and e/periences shared over the five' lectures immediately preceding the 

meetings . - ' 

This kind of public participation in face-to-face contact plus radio listen- 
ing shoujd encourage citizens to make the proper decisions at the voting polls 
when issues come up in relation' to these particular environmental areas of water., 
'wastevmter treatment, and sewage disposal. . ' Xi 

The study guide for this new course is more extensive than the study guide 
for the Ecolbgy and the Human- Environment or than the teachers', guide for 
"Asphalt Ecology "AtKis documentf will actually be a tompilatidh of articles ; 
directed toward diffVent academic levels of interest in each one of the ,20 
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lectures. In some lectures there may be four or five articles and in others 
there may be only three. One set will be at an engineering level, the others 
will be for the average citizen or even for high school students or junior high 
school students.. .The program Will be completed and developed and turned over to 
the Environmental protection Agency in June 1975. 

, These experiences in environmental education through radio, gained from 
"Asphalt Ecology" and Ecology and the Human Environment, could open 'education to 
using radin ?;tJCLP<>si ul I v db d-wav-^-€ommim icate a comprehensive environmen tal 
problem to the general public. 
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Question : I was wondering if you ever considered having a day during the week 
when^th e students could call in while you v/ere actually there? 

Saqer: They can call me ever^ day f rom^G^ o ' cToclTTn t helnomti?i"iH-l~l-8^ 
one number. And then from 8 o'clock to 4 on another number* and then in the even-^^ 
ing on another number. I'm glad you brought that up. So I have extensive student 
counsel i/ng, and qu^s^ion and answer by telephone.^ 

Andjthen the mail-in process, wtien I comment extensively on the portfolios— 
what we' really would like would be to have them call in their questions and take 
15 minutes after the show for that." But- I threw that out for the same reasot that 
long ago I refused to. have students ask questions in the lecture, because it^s bad 
pedagogy. If you ask me a question while I'm talking, you raise your own hand, - 
everybody gets lost because they've been telescoping down on their own point of 
view, and it's very distracting. So T decided that radio was about the same way. 
We senfout questionnaires, and very few people said they tuned in to the question 
and answer th.ing, so they might just as well call me personally and ask me the 
question, and not take up air" time for that. But I'm gl&d you asked me, because 
we do have t'hat -mechanism. . 

One of the things. that we have done recently was to get rid of the exam. But 
we dc meet on Saturday mornings, and anyone who wants to participate can come. 
^^Usually out of a couple. of hundred people who aVe taking the course, ^aboUt 30 come. 
We-have a discussion group. A lot of people, especially the youngsters, sSy, "I 
want to^now who's in the course with me, Dr. SagV-" The little on6s like to get 
together, and the^y like to show off foT each other too. If they're doing real well, 
they'll comp; and if jthey're not doing real Well, you, never see them. So we do 
meet twice. That's not mandatory. 

Of course, you always have the people who say, "You know"^ I could Team this 
from reading a^'book", so then yo,u say, "Okay,, go! ahead. Read the- book. Be my 
guest. 



Don Cook, of the Environmental Protection Agency's Office of Education and 
/Manpower Planning, moderated Session 1^. ♦ , 




I Question : I admire your industry, but I,, wonder how'yoi|j manage to feel com- 
fortable in the areas ^ybtJ would touch on^n your in-breadth handling of this par- 
ticular field? ' • . . * . 

Sager^ : Well/don't forget I've been in this field long time, Tve been an • 
ecologist for a long time. When I first went to American Univer^^i'ty I was the 

. only member of the Biology 'Department, and I taught five courses for two years 
While we were looking around to get other people. And most of these environmental 
protection things. do involve biology, ecology, human health, things like that. 
I»ve been very active with^the Executive Housekeepers Association In the environ- ^ 

' mental aspects of hospital management. I've given seven courses there. A give • j 
courses ev^ry year for Giant Food on ecological and environmental management for 
•food and beverage handlers in microbiology. I've taught every "ology"— micro- 
biology, genetics , .invertebrate zoology, comparative anatomy 'and so on. S0--I 

"^oTr'x^Tr^ft4-^k^ki^ I'm not going to really make mistakes in sub- 

stance because Tm not going to^T^tHarnae^spr-^T^ 

i^ thi,s one, because I'm not an environmental engineer. The thing is, you've~go"t 
.to have .excitement. You have to make your voice excited and [>appy. And you can't 
"be. reading. It's very, tough. So, I'm just not afraid, that's all. 

, Question : .Row do 'you project-\your interests into the actual processes that 
are used for, say, waste treatment engineering? 

• s?ger : . You see, I'm fortunate that I came out of a computer, I think, and I 
became chairman of .this Congressional committee which is called "Effluent Stand- 
ards and Water Quality Information Advisory Committee" under Public Law 92-500, 
Section 515 of the act. I became chairman of this committee with eight outstand- 
ing international sanitary engineers.. Our job -is to evaluate all industrial point 
discharges under Public Law 92-500/ We found 27 of them. Up to now that's iron,\ 
s-teel, fiberglass, textiles, leather, whatever it is, you name it. It was a total, 
immersion shock for me to'learn sanitary engineering,' but now, after 18 months of 
'* doing It every day, I feel perfectly capable of*> giving lectures in that area. I 
wouldn't do what '-^es Eckenfelder does, and go'.^jjild waste treatment plants for the 
steeU-industry. But I surely know now how. it operates, where the pitfalls are and 
everything. Tfefs committee has also taught me- political action, because I have to 
work with the Congress. We're a Congressional committee that is supposed to give 
-advice to'Russell Train with regard to what the Environmental Protection Agency 
says to do.\ We're supposed to tell Russell Train'if it's right or wrong. But 
the act doesn't say he's supposed to listen. I Teamed to speak, therefore; I . 
■ learned all about how convnittees and subcommittees work. If it weren't for that 
experience, I wouldn't attempt the water and wastewater thing. 
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The bicjgest prublem 1n the administration of any technicaf agency in the fed- 
eral governmenf is that the administrator 1s not a technician. The administrator 
is an economist, or a sociologist. He may be a smart guy, but he can't understand 
what the technicalities are in the agencies. This is true right across the board, 
although there are a few exceptions to it, but not very many. 

What I've been doing for the whole month of October is spending time not with 
the politicians but.with the presidents and vice-presidents of the pul.p and paper 
industry, the organic chemicals industries, the leather industry, and the meatpack-" 
ing and the fruit and vegetable, industries, .their executive associations. I. go 
and lecture to them on Public Law 92-500, on the vvaste treatment processes avail- 
able, to their. industries for best practicable treatment for 1977 and best avail- 
able treatment for 1985 and— we are trying to do that kind of education. 

Question: I'm too far from the door, maybe, to raise this question, but. word 
gets around that EPA is made -up almost erftirely of lawyers, not ecologists. 

Saner: Oh, I don't think that's a fair statemejit. I would say that EPA has 

* o . . . 

some of- the finest-scientisls in it. But I would shy that they're not running the 
shQiiuigllijiow. The way th^e, act is>/ritten, everything goes back to the lawyer, 
and ^that^^noT^ P^^ ^ clause 

in Public Law 92-500 that says to the industries, "If you guys d^rrMr-V1-ke-th.1,s J 

waste treatment number that we're giving you, let's' set it all down in terms of 
poUrids cvnd BOD per ton of. product produced, suspended solids, and so on." So if 
you don't like the number, within 90. days after that number is promulgated you 
must go to file suit against the agency, because if you don't file within 90 days 
and you come to ffnd put in 20 yeans that it's not right; you'll have no recourse 
under the law. So of course, the things are published and everybody goes right' 
to court, it's too soon to' say which ones are filed because they're pro forma 
and which are filed because they ' re "pro Substance". It is true that it. has been 
called the Lawye-r's Welfare Act of 1972, and that's why. That's^'the reason. 

gupstion: Do you address polf'tical questions at the local level too; in your 
courses? For example, suppose in a community they have a beautiful waste treat- 
ment plant, but they're not paying the treatment plants operators enough to draw 
them into the plant. How do you getpeople to consider that? 

Sager: People are very Selfish, and there^are two thirujs that they're interr 
ested in. First is their pocketbook, and the second is their health—or vice 
versa. And as soon as you, can bec^in to show 1:he health aspects of proper treat- 
ment or not proper treatment, they'll get interested. You can't get down into- 
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benefits to the aqifatiC orqanisms because peop.le are not interested in^that. But 
they're interested in their own benefits*.\. • . * . • ^ . 

■'. • ^ ' ^ ^ 

Question : Most of the money that's spent right now for municipal waste treat-, 
ment is for protection of dissolved oxygen in the streams affecting fish, and not 
for human health. • . 

Sager : r don't agree with you. Perhaps the money is Being spent in that way 
and that.'seyour interpretation, but the fact of the matt^i^s that we don't even ^ 
protect huinan health. We have ririnking water standards, it's true, and nobody 
can build anything new in my area unless there's already a sewage perm'it on it. 
Of course, you' Kemfember about three years ago, the people io Montgomery County 
couldn't drink' their own water from their own wells because it was coming up foam, 
full of detergents that had gone in from all of Montgomery County, it's nothing 
but septic tanks, or almost all. 

. ^' ' . ' . ; ' • ' 

Questio n: How many students do you have?. 

Sager : ^ About 200' a semester. About 40 or '50 from the Washington area^^ but 
then we have a radius to Richmond,, and Frederick, and Atlantic -City . There's a 
college in Ocean Pines, and they use it all the time as a regular curriculum' 
course. They have about 30 kidsx^So I have about 200 a. semester. But only 

^almu05:,l£i;}^e their- portfolios. f h?-o.thef ;portfol ios go to other people., or 
some don't take it for credTr.:^~ftmM~^en-^t--kaQWJiow many people listen to i~ty^— 
It's been a lot of fun, I've enjoyed it. It's exciting.. I love to do somej/nirig, 
you know, to try it and see if it will work. It** s fun. 

I think;for a long time,, in the United States educatlonihas been too deafdly 
and too stultified. I'm sure^that we lose many' of our children at junior high 
school. We do pretty well until we get to junior high school and then it's pretty 
hiring for them. And I think it's because we don't teach them the things that 
they have to- know. I'm all for teaching plumbing; and electricity, and every- 
thing efse'*startfng about the fourth grade. There isn't any reason they ca'n't 
learn how to' replace Washers, and wire light bulbs and lamps. We now have driver 

•-.education, but we still don't teach anything about the automobile. • I think in a 
\vhee]'ed society we certainly ought to be doing that. 

As aducators we need to think ^of the things that our kids need to. know and 
then teach* it to them. Of course you'll have to do what i doi and that is, don't 
ask anybody; I do it first *and then take the guff afterwards, I. learned that when 
I was in elementary school and I had a supervisor who came in every. six weeks and 

• spent her day getting the. blinds down, everything bad .to be in the right order. 
In the meantime I-'had a' little science kit for the si^^th grade, I. had 74 kids in 
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' the sixth grade. We had, so rnaay-j^Miad to meet in the library. So I got together 
a whole bunch, of wire, and cutoffs and^stransformers and old Christmas tree lights 
and telephone bells, and the kids worked\pr six weeks getting it all fixed, and 
then the circuit breaker was goicig to work and' the first person who opened the 
door the bells would ring and the lights woulaxflash. they were just waiting for 
this, and how did I know that the superintendent^was going to be in the building? 
So the next day I got a lecture abou t what the sci ence kit was and how it worked. 

"I had some boys in there that were six feet tall. The principal wanted me to 
bring them back from the caf<iteria at 12:20 and have them sit there with their 
heads bowed on the desk until ten munutes to one, whereupon they could -go to the 
bathroom and come back for the afternoon. Well, if you've ever had 75 writL'ng 
sixth graders ^you know that this 'is an impossibility. I was -teaching dancrng at 
ythe time to make some money on the side, so I. brought my records in and weVgre 
ridVing a wonderful- time. We had a dance club. And we danced every day frmj 
. 12?l^(i. . . .We had glass doors like libraries do, a. » had to put posters up so no- 
body could see in.' But she^fo^und out about it and she called me in"and said I was 
encouraging sexual activity. ' But you just have to be prepared for those setbacks. 




Session 17 



0.* E. Olesen 



industrial needs' for education in^environinental subjects are many and varied. 
In Order to present these needs with some meaningful relevance, it seems necessary 
to initially discuss^ the .actual activities in industry which create these needs. 
B.roadly speaking, industrial activities having some relationship to environmental 
interests can be ol'^ssed into four categories. 

\ • 1. Operational 

2. New Facilities 

3. Developmental 

4. SeQulatory ^ ^ 
.Operational activities are those associated with existing facilities. These 

in the nfiin are "of rj. monitoring or measurements nature. Presumably the system, 
proqess or facility is licensed to oper*ate and possesses the necessary permits 
from the appropriate regulatory agencies. However, operational permits from reg- 
ulatory agencTies- typically concern themselves among other things with monitoring 
effluents, or dischai^ges to the environment to insure compliance. The required 
measurement or mQnitoring activities may involve discharges affect^g any or all 
of the set'of air, v/ater, biological, or land resources. In all of these resource 
areas the measurement apd an^ilysis needs may be physical, chemical, or biological. 
AnotheH aspect of operational e^ivironmental activities is the accident or emergency 
situation calling for .a variety'of actions including .problem identification, im- 
plementation of contingency, plans , cleanup? damage assessment measurement and mon- 
itoring for, short and/or" Ibng-term effects, and Interaction with regulatory agencies. 

Wi'm only cursory consideration" of che variety of industrial organisations ^ 
which eAist, the diverse environmental surroundings due to location, and the com- 
prehensive nature of environniental -quality related legislation, one is lecj to the 
concTtisiOn that many scientific and engineering disciplines are required by in-* 
dustry to meet its operational needs. 

Tho new facilities category has several environmentally-related aspects, in- 
cluding' system planning, site selection, construction effe^s, preoperational 

^D. E. .Olesen has been Manager, Water and Land Resources Department, Battel le, 
Pacjfi c-Nor thw.es t Laboratories, Richland, Washington, since 1971 i His major^pro- 
fess,ionfl interests and capabilities are in the areas of water and waste treatment, 
t * » i ' 
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evaluations, and nMuL^^or u.tnraaion.. A& above, t^ese 'activities can and do ^ 
involve air, water, biolorjicaK and land rt-.ources„ but aUo interfaces 'between 
technoloiocal deve1opni(?nts and c^he environinentaT disciplines. 

Re^julatory activities are those associated with the many environmental inter- 
faan between industrial organizations and various governmental entities. Thes»> 
interfaces do involve a muUitudf^ af 'environmental subjects just as each of the " 
above categories does. , 

The key question, here today is, "how does industry meet the^e needs for ex- 
pertise in environmental Subjects?'^ Obviously, the educational community has been, 
and will. continue to be, the principal source. 

In recent years con,cern over environmental quality has grown very rapidly as 
evidenced by a number of activities including new and more comprehensive legis- 
lation, larger expenditures to protect environmental quality, greatly increased 
pn^ssures from environmental protection groups, and. finally a greater awareness of 
frnviranmentaT quality and the -need to protect .it by the general public. 

Be>cause of thfDexpansion and interest in the environment, consideration of 
environmental pVgbTems by industry has, of necessity, become muUifaceted. By ^- 
this, I mean analysis and solution of environmental^ problems now require a sub- , 
stantially mpre comprehensive approach than in theVe^cent past. Industrial organ- 
i2dtions dt^one tinie were only required to concern themselves with some .level of 
trfiatmerH of discharges aimed at preventing what'might be termed immediate vicin- 
ity qross environmental damage. However, in' the current and devq.lopT'ng public 
arena, consideration of waste treatment is necessary but no longer sufficient. - 
Such additional, factors as j^esource recovery a'r^d recycle, long-term biological 
food chain bffects, interactions with other drscharges in the^vicinity, transfer 
of uontamirints from one medium to another (e.g., a^r to water), and cost/benefit 
analyses coUidering alternatives atre often all part of managing industrial en- • 
vironmentaV' activities. . ^ . 

All of this would suggest that industry needs for envi^onmental education must 
have also changed. In past years, what were thfe ^imary needs of industry^ for 
, PnyironivMntal education? Altboligh 1 am somewhat hesitant to answer this question, 
I wiM, with th» understanding that everyone probably has personal Opinions on^ 
this ->ubject but hopefully a general' consensus i^ possible. Specifically, thei ^ 
follDwinc; environmental disciplines have had major historical significance: 
--sanitary engineering 
--biology 

^ —chemistry ^ ' • ■ . 

--hydraulics 

— hydrolog/ . * , 

'* --chemical enginef>rinq ' 
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Toddy's )v>t of f»nvironmfnii:<il disciplines is substantially greater than that 
just presented and includes, but is certainly not limited to; 

—environmental engineering 
wastewater management ^ ' 

water resources management 
sQ^lid waste management 
, air resources inana^ement 

air pollution control 
--aquatic ecology ^ 
• marine 

freshv/ater 
--terres trial ecology 
\ , plant 

animal 

--biology * 
--c-hemistry 

i 

--hydrjaul icS 
--hydrology 

--chemical engineering 
^ —mechanical engineering 
—economics 

--natural resources management \ 
--soils ' \ 

—geology • \ 
In reviewing this subiect it does not appear that we actually have had much 
real expansion, but rather a high degree of specialization within the original 
basic disciplines framework. This has probably occurred for a number of reasons 
including the need for greater emphasis on particular problem aspects to achieve 
a full understanding ar^d an increasing awareness of the complex relationships 
which exist in the real world environment* 

Therefore as a minimum, industry has a continiing need for individuals in all 
of the^above principa4 disciplii^s. It is difficult at best to suggest what the 
relative demands for each of thfe disqiplines will be since the marketplace is a 
highly 'dynamic system. 41itf>/n thes'e disciplines there is a need for all degree 
levels (i.e., B.S.i; jdnd Ph.D.). The range ''of complexity of problems facing 
industry supports this a^ a continuing demand. It would be nice to be able to 
iiut numbers on these demands, but I am simply not aware that the appropriate data 
is available in a comprehensive fashion. 

In my own role as manager'Uf an environmental research department, I review 
a rather tontinuous stream of employment applications from all over the country 
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from Individudl'i vnth fnyironirionUl or related educations. It is apparcjnt to me 
that charujes in the educational backgrounds have and are occurring. Th|s change ' ' * 
appears to be in the direction of much <jreater emphasis on understandinji the "b1g 
picture". By this, I mean education of individuals in such a w&y that |:hey focus • 
more of their attention. on understanding that many'factors are involved ;in"' envir- 
onmental prol^ems and \hat these factors are related in very complex ways. I sup- 
pose that this results in part, from a feeling of frustration that single-discip- 
line training inadequately prepares one to d^l with multidisciplinary complex 
problems of the* enviVonment today. At any rate we have certainly seen a substan- 
tial rise in the training of individuals through interdisciplinary prograijis. The 
question I raise is, "How effective is this approach to preparing individuals for 
environmental careers in industry?'' 

From niy vantage point it does not always appear to be the most effective 
educational approach. The immediaN3 response to this might be that incjiv-idaal- 
di^clpline trained people are unable to appreciate the significance of other dis- 
ciplines and the many interactions such that they are not effective problem solvers 
in a muU.icjisciplinary setting. However to really understand the reason for n\y • 
opinion* it would probably be helpful to discuss briefly. how multidisciplinary 
environmental studies are actually conducted in industry today. 

First and most importantly, the concept of technical teams is well-established. 
For any given project a detailed work plan is evolved which almost always is com- 
ponied of tasjcs which are discipline-oriented. Task and activity , networics of some 
form are also developed which clearly show the interrelationships between tasks 
and particularly timd^- sequencing of discipline work which must flow to other task 
■ arpas in order for each t^sk to be completed according to schedule. In each case 
, where a task interaction or information cross flow; requirement exists, the indiv-' 
iduni Usk managers negotiate a Working relationship to insure a direct under- j 
standing of their respective needs "3^d time constraints. Within^each task a sub- .^'.\ 
team of the -proper disciplines is assembled. Thus, the project organizatioa can- ^/ 
be viewed as a. grouping of specific discipline-oriented units which understand ^ 
the ke/ relationships which must exist. It is not, however, expected or hecessary ^, 
th'it '^»a(h and every team member have a full appreciation of the e^ort to be under-/ 
takf>n by every other team member. ' / - 

Heading up such an eftort is a project manager responsi^ for. the 'final pro- 
duct production. He is not necessarily required to have some expertise in 3II of 
' the disciplines involved i-n the project. 6n the contrary, his role is technical 
^ministration which focuses on time, costs* customer interactions, and team com- 
munications. He is not e/.pected to'hold the primary responsibility for the tech-^ 
Rical quality of the contribution., from each Of the discipline-oriented tasks. 
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Ihvx respond, ibtl it/ m-.l iivA rvst with the task manaiier or organization discip- 
line ?nana»3er. The. project Jnanrtqer rnu^^i, nf course, review all Voject work for 
overall quality and style. He certainly does conment technically to the extent 
of hi^, ability* It should be stressed that managers of ni(jltid1sciplinary projects 
art* not t/^ically selectet^j^ because they can technically represent all of the dis- 
ciplines involved, rather they are selected for their basic management skills. 

This leads me to the conclusion that industry's basic and most important 
educational need is for imiividuals with extensive training emphasizing single 
disciplines. .It is, of course, not reasonable to suggest total training in a 
sin'jlf? discipline. However, I do feel it does not serve industry's true needs to 
educate general i\ts* Industry is very comfortable creating its own general ists 
from on-thp-iob exW?rience. U cannot easily do the reverse, that is make a spec- 
ialist from d f.jener/al ist. 

I ^ave personally interviev^ed numerous individuals and reviewed resumes from 
Man/- others who hiVe obtained' what could be termed genpralist environmental- educa- 
tions, mny of these with advanced degreed. Although I cannot^ say what their 
oriqinaV Intentions were in selecting these educational directives, at the time of 
my contact tM*y had serious desires to work ih industry: In most cases they char- 
dcterii'e themselves not as specialists in any particular area, but rather^'^play 
interests in a broad range of subjects. They; believe their major skill or value 
is related to this Inroad interest base and art understanding of how mul tidiscipl in- 
'arj subjects ^sfjiou Id be inter^faced. 

In effect the- -fiosi tion wh'ich'they desire is one typically fil>ed by more sen- 
ior nit-mbers 0^ an or^gan>zatij3rb T lxey^us.t, ,„ In. most ca.$GS^ enter the-organiz^-ti^ — 
as an individual contributor rather -thanas. project nianager. However, to serve 
the role of individual contributor requires one to, make major technical contribu- 
tions in discipline ared;S; a work as'sifjnment which general ists are often ill pre- 
pared^ 'to undertake. 

Frons personal observations I must conclude. that some part of the justification 
for the educational programs which produce genera lists is the belief one often* ^ 
stH^s to th^ effect that current environmental problems-'are so ^complex that onjy 
fM ability to work at:ros^ discipline Jines can {)rifig about the necessary solu- 
tions. I would certainly agree that some of the environmental prohlpms we face 
are very complex^ perhaps n^ore so than we have ever faced in the ^a st. f^ y^xper^ 

-iOf^s not, however, indicate the general ist education programs can signifi- 
raVitly contribute to the solutions. If,; in 'factj our current set of problems are 
morp cof^'plex, this moans to mp that educational ^needs within the disciplines are 
greater than ever before; In fact, I often wonder if we have educated so many 
general ists in recent yMv5s who might hlive otherwise focused on particular dis- 
ciplines that A shorta*]»» of ';trnni|ly dil^icinl ine-oriented individuals is now pos*- 
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^ it appears at pro*.ont t:ha^. complex environtnental problems can best be solved 
by (jreater discipline emphasis rather than less. With mul tidiscipl inary project . 
teams composed of dllcipline-oriented units, the entering professional must be 
able to serve in one of these units and hence £he need for discipline educations. 

Moving to another subject area-; almost a universal deficiency which we see 
among technically educated people i$ poor to mediocre development of communication 
skills. Rather than empKasizing broader involvement in numerous technical areas, 
emphasis on cormunication skills may more effectively accomplish the discipline 
/ interactions, which are today desirable. We continually see excellent technical 

work which appears to be only average when in reality the technical work is good 
' but the conmuni cation skills of the individual are poor which, in turn, detracts • 
\ from his technical accomplishments. Pos<;^'bly the level of development of commun- 
ication syils among technical people also contributes tO;the apparent need for - 
generalists in order to solve environmental problems. It has been my experience 
that when technical people of one discipline do have good communication, skills the 
interface with other disciplines presents no particular problems and the need for 
coordination between them is not apparent. ^ 

^Another area which deserves some attention is the need or desirabili'ty of ad- 
vanced degrees far industrial careers. There are certainly greater pressures 
today to get an advanced degree with the expectation that this will open djati/ ad- ^ 
ditional career opportunities. I woiJld certainly agree that advanced degrees do 
open initial career opportunities which might not be otherwise available. How- 
ever, I believe this is an area which requires careful consideration. At least 
to some extent the importance of the advanced degree is a status consideration as 
opposed to an indication of an ability to achieve technically. 

For many people with whom 1 have^'Had contact the obtaining of a Ph.D. has been 
a narrowing .experience as opposed to broadening perspectives, The completion of 
research sufficient to satisfy the requirements for a dissertation normally occurs 
<i$ the last phase in the ?ducatio.nal experience and in the ptUDcess focuses the 
entire attention and energies of the individual on a very special itopi§ wjthin his 
dincipline for Some extended neriod of time. Thi$ topic may or may not have any 
relevance to tf^e individual's career. 'Thus moving from this type Of effort to a 
^potentially somewhat unrelated .career path does require some substantial degree 
; of realignment of the individual, a procedure which is not always straightforward. 
I believe the entire Ph.D. process' requires close inspection, with respect to how 
the mechanics relate to each individual moving into a'^areer which, of course, is 
the ultimate objective, with the need to perform research to achieve some contri- . 
bution only as interir\i phenomenon. I brought up the subject of the Ph.D, in part ^ 
to make the point that it should be assessed in part from an industrial viewpoint. 
It has been my experience and, I think rather generally in industry, that a Ph.D. 




does make a differeme in the initial responsibilities one assumes in'industry but 
then very dften loses its siqni ficance'aa such; that Ts to say, within most in-, 
dustrial organizations real career growth is.nipre a function of performance than 
education,: Once insfde a functioning organization^ the really bright and capable 
individuals quickly -become apparent. The old sayinV '^that the cream always rises' 
to the top»" fits' this situation perfectly. ^ Thus, I wouW^say that bright indiv- 
iduals can usually 'develop Within industry a^ost without >i:j^ regardless of the 
educational degree which they possess. Of couS;se gfven two eWly bright indiv- 
iduals, the. one with the highes^t educational deVee level genera% does have an 
advantage. \ \^ 

From -^ihis I would conclude that industry needs )^lp from within \^ education- 
al .system in screening to focus on encouraging the really bright individuals to 
enter the advanced d?gre^ programs. This type.pf screemjig process is %no means 
simple since such mechqinical measurements as grading systemsXertainly do fiqt 
effectively select .such bright people. As a matter of fact, industry attemptisxthe 
same type of selection process in its recruiting practices, I mighfcvadd that np 
one has 'come up with a foolproof methodology, at least one which' has been made 
public. 

What industry desires is that the really bright people have the opportunity 
to achieve an advanced education consistent with their career choices. In many 
cases, these bright indivi£!u,als ^dq/ not become apparent until they are in an tn- 
dustrial'career position often with many responsibilities (job, family) and fin- 
mcial conviitments. These factors can easily prevent such individuals from re- 
turning to school for any c&ntiTJUOus period such as to fulfill residency or other 
particular requirements. For such individuals I believe we need .more flexibility 
to 'tailor individual programs to permit them to achieve advanced degrees. • It is 
really distressing to see those situations where the progress of an. individual is * 
hampered with respect to professional recognition not by his skills or level of 
contributions, but for tack of a degree.,^! ha' e repeatedly seen cases of bright 
individuals conducting really outstanding originalVesearch in their work situa- 
tion bul this type of contribution does not apply with respect t6 the research 
requirc-d to satisfy degree requirements.. Industry staff development programs as 
a whole could certainly benefit from some fresh approaches to this problem. 

Some universities currently operate intern or exchange programs with industry 
in either or both undergraduate and graduate studies, Si^ch programs permit 
. students to work in industrial jobs during the course of their formal edli^atTon." 
I believe industry as a whole woul ::ome substantial expansion of this, type of 
activ.ity. It has some obvious bene v for all concerned. The student,- of course 
•generates an income to help offset' some or all of his educational expens^, ob- 
tains on-the-job training which should help to focus his educational efforts and 
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tnAkeS contacts w'lich may bo. important to a later career. It offers the university 
n' opportunity to work closnly with a spectrum of industrial organizations which 
woirld hopefully be reflected in a more effective educational program closely tuned 
to the uSer coninunity's needs. Industry gets the opportunity to screen many po- 
tential employees in an actual working situation and thereby should have less 
trouble in recruiting suitable new staff members. In addition, the working re-' 
lation^hip with the academic cominunTty would hopefully increase the emphasis on 
continuing* education. Smh programs would have to be designed so as to not unduly 
lengthen the period of residency time required to obtairt the degree involved. . 

The diSvCussion of the use of intern or exchange progranjg brings 'me to a re- 
lated^ topic-jon Which I Would like to make some observations. For any given dis- 
cipTine there is a considerable vliriation in the curriculum from university to 
university. -'I do not mean to imply that the subjects covered are different be- 
cause- I dOubt that much variation exists in this regard, rather great differences 
exist within given subjects on how and what is presented. Obviously, sonte part of 
the difference is simply a function of the teaching skills of the professor and 
I will not attempt to suggest that any degree of uniformity can be reasonably 
achieved^ in .th^is area. However, all professors or instructors utilize instruct- 
ional resources which include textbooks, personaMy developed lecture notes, tech- 
nical li teratureV tJnd individual assigned study tasks, among others. The exact, 
set of resources used is to a large degree deter-mined by the indiv'idual professor. 
As an individual, his time resources ar.e obviously limited wixh .respect to'con- ... 
tinuing to optimize his educational package. 

In addition, there are no mechanisms, to my knowledge,- that provide for sub^ 
stantial interchange of educational packages between individuals at various uni- 
versities. To a la-rge measure individual professors must depend on the production^ 
of new textbooks and publications in the technical literature for new developments, 
neither of which are particularly efficient with respect to compreher>6ive cover- 
age of new developments in timely fashion. I can visualize a cooperative program 
bet\veen unl \/ersi ties under which qualif.ieci profeasjonal s* are retained to develop 
annually critical reviews of all new and relevant developments within a discip-^ 
line category which would then, be distributed to all participating universities 
to use as they desired. The -In^+v-fdual investments in such a program would be 
small but taken together would permit substantial work to, be accompli shed "with 
respect to insuring each- university had readily available the most current teach- 
inq ro^iource*>. Industry would certainly benefit from the production of graduates 
from programs using this more current resource base. - 

Affinal point I would like to mention is related to the continuing education 
■process. I believe substantial agreement exists throughout industr^' that contin- 
uing education is certainly required* Nearly every university operates some set 
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of short courses; seminars; symposia, or other continuing, educational vehicle/ I 
would only say that industry encourages this activity and would readily welcome 
opportunities to participate even more than at present in the fonnulation and con-- 
duct of such activities. Also in the area of continuing education is the relation- 
ship of the university staff to the industria;^ staff » Certainly some interchange 
of staff takes place at many universities but probably not on the scale desirable. 
Just as industrial staff members require refresher-type experiences in the acad- 
emic world, those in the academic world require direct exposure to the industrial 
world. I would suggest time periods not exceeding fiVe years would be appropriate, 
intervals for some sort of direct industrial and/or other non-academic work in- 
volvement. I dp not believe that a consulting practice necessarily substitutes 
for this activity. It, would seem that this type of exposure would benefit the 
educational process by way of helping to keep its focus very current, 

To briefly summarize my remarks, I would like to emphasize a continuing need 
for individuals trained in the environmental discipliries.. I believe you can pick 
anyone of the several disciplines which I discussed and wou\d find^ample indus- 
trial career opportunities for the bright, creative individual, We are certainly 
not saturated with such individuals in any discipl ine of which I am aware. /In 
addition, needs exist within these discipl'ines at all degree le^els-bi^t the degree 
level itself does not have to be career limiting within the industrial community. 

One of the. major points I have tried to make is that our needs for " training 
are primarily discipline-oriented and not for general-type educations.. Providing 
a general i St- type degree''i:o an individual, wil" in most cases, in my opinion, slow 
that individual ' s career development a.s opposed to a^-riiore singular-discipline 
education. Mul tidiscip^ in^ry environmtrncal projects are typically stai ;^d with 
teams of discip-line-oriente^d individuals. 

Finally, I believe that a closer relationship between the academic community 
and industry could provide improvements in meeting industrial educational needs 
in the areas of curriculum, fntern programs , faculty/staff interchanges, and coh- 
tinOinq education. - ' 
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Session 17 



ENVIRONMENTAL TRAINING. FOR INDUSTRY 
Matthew Gould 



We Regret that the tape recorder malfunctioned in Session 17., and it was not 
possible to obtain a manuscript of Mr. Gould's .paper. ^ 



^ Matthew Gould is Corporate Director of Environmental Contr6l for Georgta- 
Pacific Corporatton. in Por^tland, Oregon.. Active in many government and industry 
"groups, Mr, Gould is a member of the Energy Advisory Committee to the ^Oregon 
Public Utilities Commission, and the Committee on Environmental Career Education 
for the Oregon Board* of Education. He is also First Vice-President of the 
.Western Environmental Trade A'ssociation. 
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V ■ Session 17 



ENVIRONMENTAL TRAINING FOR CITIZENS 
« To Enable the Earth to Sur^iive - 

Donna Parsons' 



INTRODUCTION . ' o ^ 

— \ ' ■ . 

First let me tell you a little about just what the Regional Studies Center 
is. It was started by the College Of Idaho, which Is a. small, church-related 
liberal arts school, five years ago to find off-campus opportunities for college 
. faculty .antl stu^d^nts -and ^t the same' time to serve as an Information center, a 
clearinghouse, a point of contact I'or people of the Snake River Region—which 
Includes most of Idaho as we*l fis parts of Wyom-yig, Utah, Nevada, Oregon and 

Washington. ' • ' " ' ' ^ 

Among our activities have be6n interdisciplinary research, folklore confer- 
' ences, environmental education workshops for teachers, summer programs for. kids, 
lecture series on the* quality of life for the public, and. many other projects. 
We have from the beginning .had a strong interest in helping the public learn 
% about and plan for the world in which we live. 
" 1 want to talk today about 

WHO? . 
s - WHY 

. WHAT? and 
HOW? 

WHO? ^^ ^ ' ■ ■ . 

First, who are the citizens we^Te talking about? 1 want what I have to say 
. 'to apply to ajl citizens— not just middle-class, raiddl.e-aged whites, or college 
graduates , or ♦ ^ 



Donna Parsons is Assistant Professor and Director, Snake River Regional 
Studied Center, The College of Idaho, Caldwell, She has been director^of several 
proj^ts funded by -the Office of Environmental Education, and is active in the 
Idailo Environmental Council , Idaho Academy 'of Science, Idaho Science Teachers 
Association, and the Nature Conservancy, » ^ - . 
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. —the employed but also the unemployed . ' 

--the young as well as «the old ' 
--women as well as men. /. • 

—members of all racial minorities 
They are all citizens entitled to^the kind of training that will help them sl*c- 
ceed and survive in this world. ' - • 

i realize that the poor and the sick may spend all their energy just trying 
/ to stay alive without worrying about what we coirimonly think of as "citizenship" 
♦and the environment. • 

But I believe such people have a greater stake-'^more to ga.n— than anyone 
else for they have less choice of where they live or what Jobs they can. take. 
So while much of what I /advocate may seem to be possible only for those in 
"comfortable" circumstances it is. of importance and/Should be available to all. 

WHY? 

But why is it ne(cessary to talk about environmental training-fgr citizens? 
"would a meeting' like this one today have attracted an audience 30 years ago? 
. 20 or 10 yean agd?* I doubt it. 

How come thi^s is the first Exposition with an. environmental themej 
All I remember of the'World's Fair at San Francisco in 1939 (as 4 mere 
child, of CQ{jrse) was the free balloons they gave away, the^premature babies in 
incubators/ and the huge ads for Sally Rand on the midway. 

How ^ome the change? . We've always had, pollution. Why didn't it do us^-in 
earliey? Why get excited now? Two reasons: You all know that only recently, 
has njodern science beep powerful enough to liave "an enormous impact on the envi- 
romffent. We've had something els^oing for us and that is tfie lack of density 
o/people. If one settler put waste into a stream ev^ery mile or so, dilutipn was 
/truly the sol-tion to pollution. But put 160,000 people— or even 10., 000— in a 
/' few square' miles,' and obviously problems will result unless action 'is taken. 
/ • • I could go on, but you can "think of your own examples of how increased tech- 
, nologieal power and increased population have caused^ pressures and problems. 

As Proii^t said, "There is nothing more terrifyihg than ignorance in action". 
There are few things more expensive to society at .large than ignorance in envi- 
ronmental action. We must understand the consequences of our acts and figure out 
ways in which those which are advef^^e to the environment can be reduced or elim- 
in^ted. Okay, so we must understand the environment. But hasn't pa%*t education- 
J been effective? Why bother taliH/g about it? 

We apparently have not been completely successful in education or otherwise 
why would we have allowed the. use Of detergents which kill fish and put foam on 
'drinking water, or medica^^^ons (Thalidomide) that cause birth defects? ^ 
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Not all our failures or.deficlencips in education have been traC)ic--sonie 
merely comic— as evidenced by responses I used to get- from my students— who 
obviously had failed to learn. In earth science, iBtitude 'te-lJ s you where you^ 
are.; longitude- tells you how long you have to stay there.. And-overheard in 
physics -Ub while using'a' caliper: How many thousandths do. you suppose there 
are in an inch? I don't know, "but there. must be a million of them!^ 

And perhaps this comment* of a British psychiatr1,st is just as true of the 
JUni ted -Stages as the United Kingdom: . 

A child born today in the United Kingdom stands a ten times 
greater chance of being. admitted to a mental, hospital than 
• to a university .this can be takq^ as an indication that 
»we are driving our children mad more efficiently tfian wel> 
are genuinely educating them» * 1\ 
^ . British psychiatrist R. D. Lain^ ^ 



- Well, enough of the Why? Let's get to the.What? 



WHAT? 



The' formal education that everyone needs to survive and to enabl^ the world , 
to survive includes 
1. knowledge 
2/ techniques an^skills 
Teaching is described in this rhyme: 

The decent decent doesn''t dqze ' 
But teaches standing on his toes 
The student dash't doze and do^s 
And that's what teaching is and was. 

Scientific principl es ..are basic . But in addition to the ones we commonly 
think of such as: ^ * 

' All living things consume oxygen. 

Matter has mass. 

and those which explain electricity an^'magnetism, much more stress must b^p put 

on the Lav/5 of Ecology— as expressed by Barry Commoner: 

<t ■ ' . 

Barr y Commoner's Laws of Ecology , / 

' * V. . 

1. Everything ;is connected to everything.,else. 

2. Everything must go somewhere. - * , 

3. Nature knows best. * 
^. There is no such thing as. a free lurirch.. 
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so we won't get ridlcuTou? headlines Tike this; ^ ■ -. • 

■: '■ ' ' / ^ . .■ ' ■ • 

PRESIDENT NIXON DECLARES Wiy OVER EGOLOGY 

■ / ■ • ' *• ' ' ■ ■ / 

' .. or \ . , / 

• ECOLOGY LOSES OUT.AS AGENCIES BATTLE / / 

• We must understand—not only intellectually but in our whole being so we w.ill 
• behave as if we'knbw it--such principles as the Second Law of Thermodyhamics 
which means there is a limit to what we Can do. with energy and how much <*nergy we 
■ can get out of anything~-that energy is constantly being degraded in-^o an 
^"unusable" form. We must experience such learning. " That's. why internships and 
. field experience arfe most important for college ^tudents and even for high school 
students! . ' • ' ' • 

For example, when students'in the summer Youth 'Con$ervation Corps spend^all 
day digging a hole for a sign, or building trail, they ard. extremely intolerant,' 
to say the 1 east, of ■ anyone who might shoot at the sign or tear it down, or cycle 
riders who might tear up/their 'trajl — they' ve "experienced'' something they'll 
never forget. f 

But while an understanding of science is important, that alone won't make us 
good citizens. You've heard*statementS' like' this: "A civilization that can pu^ 
men on the moon can surely solve the problems of povert>^", the city, rnass tr^^- 
portation, and crime in the streets." 

Wrong! .'It was single vision that put men on the moon (a techno logixJ^l prob- 
1 em with a technological answer). , Only a civilization^guided by Darynian minds 
--minds tHiJt recognize tha<' "we can never do merely one thing"--thj<? recognize 
the interre1afe(dness pf things, gan solve the problem. 

■< ■■■ ' / ■ . ■ ' / 

■ j Iji'this technological age, ignorance of science cp be danger- 

ous? It is inexcusable in those who have talent? or leader- 
/' ship. It is immor^il when the ignorant elect toflead and when 
the informed let them. _ . / / . 

. • ^ . ,Milton- Surton / ' 

' Emer^itus . Pi^fessor of Chemistry 
Rad i a=t?i on^abora tory 
Unj^versity of Notre Dame • 

♦ # 

■ But as important as science is, it alone doesn't provide sufficient know- 
ledge For an effective citizen. Economics is important so we can^count the^ 
costs, external as weTl as in^ternal, because the almighty dollar is sti'll power- 
fuV; wc must understand taxation since this influences land use, a most impor- 
tant factor in today's world. 

And we muS|t '.teach history— how does the saying go? j 
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Those who don't know history are doomed to. repeat the mistakes, 
. of the past. . f \ v " 

We must study philosophy and values , for neglect of these only results in- 
poor philosophy and poor values. I make no apologies for thi,s, for val»ueless 
education is'no education at ^11 as far as Tm concerned, As'long as we are 
willing to give Reasons for teaching particular values, and offer people the • . 
'right to choose, we heed offer no apologies.. Even the charge of '^eli'ti.sm" 
• xioe^nU^bother me, for "elite" meahs "the very best" and that's exactly "What I 

want for evieryone^ .* > * 

And in order to be effective in action, we must learn all;we can from the 
field of political science: How do laws b'ecome laws?. How does goyerhment work? 

So'^mtich for subject matter, this is realTxptKing new, but what kinds of 

' Y ' 

skills are needed? - , . ^ 

-r-the ability to see the interrelatedness of things ^ 
—the ability to an^alyze and look at cons 2quences ■ . . 

SowB-will do tests on chemicals before wfe use them; innocent until proven 

guilty is okay for people, but should not be extended to things! The larger 

our population, the rmire conservati>fe our attitude toward new things must become. 
---Remember Agnes Allen's Law: _ "* . / 

It is always easier to get int^things than out of them. 

This applies to marriage and the back seat of autos as well as environmental mat- 

ters. Tor example: ^ ^ ^ ■ . - 

^ ^' ■ ^ • ■ " . . \ 

Our governments seeking ways to disperse the force of hurri- 
canes spawned -in the Atlantic. But an important part of the . . ^ 
East Coast's rainfall results from these violent storms, and ■ 
without them Mexico's lush Yucatan peninsula might possibly 
become an arid' waste. If the Sahara Desert Were to turn into 
a verdant countryside. overni§ht, meteorologists conftend that 
it wpuld be foolish to rejoice until the full impact on global 
? weather^conditions was ascerMlgM-"- 



We must learn to observe, analyze ^ s^ee relationships , and think ahead. - 
So now we come,; to the final and important question of How? 

HOW^ ^ . _ 

Dp. George Lowe, U.S. Office of ^Education HEW lists ten items that delineate 
the scope of an environmental eduq^on program; 

multidisciplinary. 



1. 


E.E. 


is 


2. 


E.E. 


is 


3. 


E.E. 


is 


4. 


E.E. 


is 


5. 


E.E. 


is 
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\. 6. E.E. builds on the pas-t good work. 

7^' E.E. includes al 1 . components of society. ^' ♦ 

8. E.E. is not conservation education 

9. E.E. is not a subject— it is a process. 
'10. E.E. could be an education reform. 

/ . . • * ■ 

What he. says 'applies to both the formal K-i2 type program of the schools as well 
as to "cojjitin'uing educatioY' in the broadest sense, and we musfhave continuing 
education, for: • . ^ 

Learning is like rowir}g upstream: not to advance is to^ 
idV.dp back. ^ \ 

Chinese Proverb, as, quoted by H. H.Hart " • 

So what do I propose that is different or specfific for citizens' training? 

In addition to traditional education methods, I would suggest that schools 

teach the future: that students be taught, forecasting techniques, that they 

learn to analyze trends, (and to reverse those xrends if they are undesirable), 

■ ■ . 7/ ■ ■ ' ' 

that they learn to exaitiine alternatives, that decision-making be analyzed and 

' v ■ • 

studied so that when they ^et into positions of responsibility-- through vocation 
or avocation-- they can be effective and SC: 

Planning ntight become a positive .force for desirable change 
rather than a reaption to uncontrolled growth. 

. ^ jWarreh D. Fairchild 

Direcpr of Waf§r Res^ources Council 

Teaching the future is a risky business: "Banks are' guaranteeing 7% ^percent 
in teres t^^un til 1977. Unforti!inately , nobody's, guaranteeing a 1977.^' 

I was i'nterested in hearing the comments of the two previous speakers who 
advocated specialized training in a single discipline asoa requisite for jobs 
wvtf^. their organizations. I'd like to tell 'you* about a special program at the 
College of Idaho. Instead of 'starting an Environmental Sciences program, we' 
have implemented the Human Ecology Dimen&ion which allows Students to take a 
traditi(9naT major— Engl ish, history, pol i'Eicaf science, chemistry or. biology, 
for examKlfi— and then taT<e -human ecology as a second niajor, the purpos^e of which 
is to explore man's place in the environment, through seminars, special readings 
etc. ' ■* 

An important tool for steacjging for kids and adults is Simulations . As an 
example, undeV a grant from the\Idaho Association for the Humanities, Dr.. Syd . 
Duncombe, University of Idaho, has deviled Idaho Tomorrow , a simulation game 
that has been used extensively with service clubs .and other organizations 
throughout Idaho. Simul.ations have'been effective in Forest Service workshops^' 
and in land use planning seminars, and many other situations. Much more 'use ; 
should be made o'f this technique .for increasing understanding. Generally, 'it 
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.results in imniedi ate involvement and provides viewpoints that no amount of jaw- 
boning could ever do. • . ' 

We hear a lot abo&t scenario writing- ^envisioning a future world and then 
attempting to explain how the system got to this state-such as: How will local 
energy needs be met in 1990? . f» 

The Delphi technique of consensus could be used much more than it/is present- 
ly for real learning and understanding. 



Ralph Nader says there are only four or five full-time cit-l'zenship jobs in^ 
the -country while there is room for hurfdreds of thousands of full-time, citizens . 

I guess what I'm trying to say is 'that we should trBi'n citizens, for citizen-, 
ship in the environmental area as much as for anything else. 
First comes knowledge, then understanding^, and wisdom. 
. Cit4zens must first know what should be done, and secondly Jiow i t can bey 
done. Spet5ifically: '"^ 

1. How can we get better laws? ^Ne^ to 'understand lawmaking. Not that 
laws are the complete solution, but at least with laws— antipollution 
laws, for example--all industries start even and the ones with -C 
'. conscience aren't penalized. * ^ 

2.. Learn to be a watcHdog. Citizens need to know how to monitor lawa 
once they are in effect to be sure'^they are implemented, e.g. 
. ' Environmental Education Act of 1970: AUhough it had over- ^ 
whelming public support, lack of administration support kept I 
it from having a"" director appointed; its headquarters were moved 
four or* five times the first year; the national advisory board 
wasn't appointed until a year after the law was* passed; on and 
on.... We need 'to monitor water/air quality, and monitor the 
social environment in consumer .affairs as Well, to keep industry 
■ and business honest. ' .. 

3. How to get into the decision-making process of government agencies. * 

4. How tfa be effective in dealing with local government 

I county government 

*. . I • state government 

I ■ national governm.eni. 

5. How [to use Congress and the 'General Accounting ^ffice. 

6. Howjto testify effectively at heapings. . 

I could go on and on— maybe tholr's what I was supposed to. talk about in -the 
first placet-how citizens can learn to do these things. 

But thelre are organizations and groups that have been effective in doing 
this.. ThelLeague of Women Voters especially almost has this down to a science. 
Student public interest research groups of the Ralph Nader type have been reost 
ef.fective.1 Citizen groups such as Ma^ssa^hu setts Tomorrow and Calyfornia ^ . 

3.87:' 
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Tomorrow, the state governments, of . Hawaii , Iowa, and right here in Washington 
with the Alternatives program, have gotten citizens involved in looking at the 
future. Colleges and. universities have gotten into the picture, first through 
the agricultural extension service in many ftates, but also through other pro- 
grams of <iomniuni\ty ,service. ^ 

For example, 'at the College of Idaho, we have had Land Use Planning Work- 
shops for citizens in connection with the League and with state agencies; and . . 
we are currently preparing workbooks and simulations on Land Use Planning for 
tf^achers and citizens under a grant from the Environmental Education Office 
which will be used in workshops next spring. * * 

People need a place they can go to -for .information, "and this, is just another 
function the colleges can serve. Again, if you will excuse me for referring to ° 
our college, a couple of gals came to us for* information on sanitary landfills 
and ended up writing a monthly column. The Recyclotron , for the local paper on 
everything from solid waste to the BonneviJTe Power Adminis'tration. 

.Ther^ are- many efforts, but, we need much more. We need to reach the ones I 
talked about at phe beginning of my speech: the poor, the racia-1 minorities, 
the handicapped, .the old. ^ • . ' 

Whatever is done, I would hope that as we change the world, it will bear the^ 
mark of our intelligence, not our ignorance. '* . 

We must learn from the past 'as well as look toward the future. The' philoso- 
pher Kierkegaard once wrote, "We live-^frontward, but we learn backward!" / 

As we enter Futures Week here at EXPO 74, I will close with a profound 
statement from another philosopher: "Prophecy is very difficult, especially 
when/it deals with the future!" . . / 

/But^this is an exciting time to be alive; the Northwest is an excfting place 
in which to live; and if we look for opportunities in our prob^lems," life can be 
beautiful . \ ' - 
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Session 18 



. ■ ORGANIZATIONAL AND INSTITUTIONAL 

IMPEDIMENTS TO INTERDISCIPLINARY 
\ ^ ' RESEARCH ^ r • ' 

■ . V 

* .Denis J. Prager • • 

t . ■ ? / . • ■ 

THE NEED FOR INTERDISCIPLINARY- RESEARCH • « • ^ • ^ 

qomplex societal problems such*as protection of environmental quality cannot 
be solved through the efforts of an^ single professional group or scientific dis- 
cipline. Identification, definition, and implementation of effective and acceptr 
able solutions to such problems require the coordinated efforts of administra- 
tors, policy-makers, program implementers, the commercial sector^ and scientists 
Of a variety, of disciplines. The information and knowledge on which such solu- 
tions, actions, and policies are based result from fundamental and applied 
research defined, planned, performed, and disseminated by scientists from a 
broad array of disciplinary backgrounds. . « 



^IMPEDIMENTS TO INTERDISCIPLINARY RESEARCH* ■ 

Thes.e sound like "Of course, what else?" statements; and jndeed, there is 
considerably pragmatic experience to back them up. Yet in.practice, 'inter- 
disciplinary research is: ^ ' 

. .* —rare; ' / - ". ^ "■ 

—difficult to establish; • ' , • 

—difficult .to perform; and j 
-—difficult to administer. ' , 



Denis 0. Prager is Director of the Battelle Population Study Center HujTian» 
Affairs Research,. Centers , Battelle Memorial Institute, Seattle, and Affiliate 
Associate Professor, Department of Health Services, School of Publip Health, 
University of Washington. At Battelle he is responsible for all population 
programs, including study 6f basic reproductive processes, development of nev/ 
methods of^ fertility controVand delivery of family planning services, and 
-social and behaviora^l causes and results of population growth. _ 
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It -soon becomes, clf^ir to one attempting to establish and administer inter- 
diocipl-inary research that these di'fficuUies, in large part, are the result of 
organizational impediments to the establ ishment. and performance of true ijiter- 
disciplinary research programs. However, these impediments are n.ot inherent in' 
the research organizations themselves but are the natural results, of the educa- 
tional and professional systems in which we are all born, raised, and nurtured. 
We can visualize some of the factors which" underlie thsee organizational imped- 
imeots by:looking at some of the characteristics of " the (1) educational . system, 
(.2) research community, (3) individual researcher, and (4) . research 
^organization: ^ . . 

The Educational System ' > * . 

Graduate~s.cientific training- is n^orma,l'>y^^1^"n¥^ irT rts~disci- 
' pi i nary focus . - ■ ^ ■ 

'2. Dissertation research is usually within a .single disciplinary depart-" - 
iiient, under one professor, ' • . \ ' 

3, Such-training promotes a. disci'pl inary focus and a tendency ito narrow 

special ization, . ; . . 

4** There Ivs. little emphasis on the practical applications" of such 
disciplinary training, . , " 

5. There is little if any attempt to help students establish linkages 
between theoretical research and its practical application. 

6. Pos :-graduate training (such as post-doctoral fellowships) often 
leads .DO further specialization. . ^ . 

7. The "bjNddy system" of job placement perpetuates' disciplinary bias 
and spjecial ization. 

8. .. There- Ij^^jio^^trajji-ing in interdisciplinary communication'. In fact, 

our disciplinary languages tend to preclude communication across 
disciplines. 

/ . 

The Research Community 

1. Traditionally, professional societies are disciplinary; often there 
are sub-disciplinary sections for nar^ovjfer specialtfes. ^ . 

2. ' Professional journals are disciplinary; wsub-disciplinary journals 

often provide publi',ati on outlets for.narrbWer specialties.. 

3. Disciplinary professional societies and journs^ls promote intra- 
discifjl inary peer competi t>i on for Visibility and recognition 
leading to an even narrower ^.specialization, a reluctance to work 
interdi^cipl inarily, a tendency toward theoretical and methodolog- 
ical research without problem .focusi 
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4-. Publications in Interdisciplinary, problem focused journals carry 
less prestige and earn fewer "points", further reinforcing disci- 
plinary emphasis and avoidance of pragmatic research. 

' ■ ' ' ' 

The indfvtdual Scientist * . 

1. Individual scientists come to the research profession with a narrow 
disciplinary traiqin'g,* an academic, orientation, and little know- 
ledge of research applications. ' 

2. ) Such scientists are often interested in the performance of 

research., not the solution of problems. ' 
■ 3. Scientists seek professional security through presentations at 

' professional meetings and through numbers of publications in - 
disciplinary journals. . ' 

4. Scientists seek job "security through professional security; • 
.however, their job security often depends on teaching and/or 
other non-research responsibilities. 

The Research Organization ■ • ' ' 

1. Most research organizations- have disciplinary departmental 
• structures . . p / 

' 2.. Such organizations invariably have. accounting- systems which 
mitigate against interdisciplinary, inter-departmental 
research. * ^ ^ , " ■ 

3. ' -They have difficulty solving problems such as: 

—Who pays for project development? . ■. . 

--Who'gets credit for "sales"? . * " . a 

— Who recovers indirect costs?^ . * ' 
\ —Who has overall scientific and financial responsibility? 

4. Research.'organizations have*yet to devise means for evalu- 
ating scientists' contributions to i nterdisci pi i nary .ef- 
forts or for encouraging participation ih such efforts ^ ' 
•through incentives and rewards. 

As a result of these factors^, scientists: 

—are poorly prepared to undertake in terd is ci pi inat^ research; * • 
—operate within a professional community which encoar;ages and rewards 
discip^l ina'ry specialization; . . 

. —work within organizations which actively impede interdisciplinary 

research. . * • 

Thus, those scientists who overcome these impediments and seek out and per- 
fonn interdisciplinary research are normally unusual in their personality, 
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self-confidgnce, communication skills, bre3dj:h, and devotion to problem solving* 



Successful 
unselfish, 



leaders of interdisciplinary research are generally •'charlsmatU*' 
■devoted to problem solving, and able to motivate colleagues. 




THEN WHAT DOES IT TAKE? 
•• • . • ■ ■ / 

Undef.l^he circumstances described above, what weSget at best, is muTtl^ 
.disciplinary research characterized by: 

—inter-action at the beginning of the project; 
--the performance of discrete chunks of .the project by the Appropriate 

disciplines; , ^ 
—a "product" which has the disciplinary bias of the project leader 
and do6s not really reflect the integration of the disciplinary 
inputs . • V . • • • . 

Actually, mul ti-discipl inary research such as that. Just described may be .ttie 
.precursor of true Interdisciplinary research. Interdisciplinary research," in 
order to be^significant and rigorous , must incorporate the best" possible disci- 
plinary research methodologies appropriate for the particular research focus. 
•Thus, the- actual performance ^of the research project may indeed involve a number 
of separate, discrete, and parallel single-discipline efforts designed to under- 
stand and solve specific aspects of the research problem. The critical phases of 
the research as far as the significance and importance of interdisciplinary inter- 
action would appear to be the beginning and the end; that is: 
'1. " the precise defini^ti on of the problem to be studied; • 
. 2. the definition of the specific research'^ approach to be taken;^ 

3. the . analysis and eval uati"on= of the. dat-a col lected; 
' 4. the definition and presentation of conclusions"; and 
5- - the dissemination of the/'research conclusions to those charged 

with implementation. . " • • 

However, true interdisciplinary research cannot resjjlt from infrequent and„ 
sporadic contacts among scientists of a number of disciplines. Rather, the 
kind of interdisciplinary research which results in a research "product" which 
is much greater than the*sum of the disciplinary contributions and is unique'in 
concept, scope and approach can result. only from extended, day-to-day, inter- 
action of such scientists. Clearly, such interaction cannot be forced. One 
can only provide a physical and intellectual environment conducive to such 
.'interact'ion .and rewarding of t^he fruits, of interdisciplinary efforts. Hope- 
fully, the result will be a gradual and evolutionary communicaticn among the^ 
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ColUborators resulting in better understanding of the various disciplinary 
perspectives, in unique, interdisciplinary research approaches to problem solv- : 
•ing,' and in the. performance of research which is unique in its" broad, grasp of 
the many aspects of majpr societal problems. o « 

The kind of long- term interaction whitfh* appears t6 lead eventually to inte*^- 
disciplinary research is^often the result of the^focusing of attention of a num- 
ber of scientists on the solution bf a complex problem\ When one becomes inter- 
ested in applying his scientific expertise tothe solution of a complex societal 
problem, for example^ it quickly becorpes clear thaf a large number of. disciplines 
will bO'eeded to contribute to the discovery of effective- and acceptable, solu- 
tions-, Thus, often, the commonal ity which brnds-scientists in an inter- 
disciplinary research effort is the problem which they are all devoted to ■ 
salving. ^ 



THE 'need FOR ORGANIZATIONAL INNOVATION. i 

If we are serious about fostering intG^;'discipl inary research— and*WG must, bo 
if we are serious about contributing to the solution of major societal problems- 
-$uch as those related to environmental quality— we must take steps to introduce 
innovatioti into the research organizations in which we are involved. While main- 
taining rigorous^ standards for the disciplinary competences which we maintain, 
we must' begin to explore ways of focusing these disciplinary competences on soci- 
etal problems which require their collective contributions. 

In addition, we must begin to understand the sometimes subtle but insidious 
impediments resulting from* the kinds of accounting practices in place in major 
research organizations. Indeed, we must be as innovative about such mundane, 
things as« accounting as we are about the research we undertake. We must find 
' ways of providing project development funds to scientists bf different disci- 
plines and' different departments, of assuring that credit for "sales," i^ evenly 
distributed among" the various contributors, of dividing up the indirect costs 
' resulting from the project among the various departments represented, and of 
/ assuring that each department contributing to the project is satisfied with the 

scientific and financial management,* ■; 
■ • ■ Perhaps more importantly, we must bring some innovation to the ways in which 
we reward scientists for their research efforts. If we continue to puf emphasis 
only on- publication and especially on publications in prestigious disciplinary 
journals, and if we continue to .penalize those scientist? who contribute to pro- 
jects in other- departmen'|:s, then cannot be serious about our devotion to 
' interdisciplinary res.earqh. ^ ' . . 
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^^^^ SUCCESSES AND P ITFALLS OF INTERDISCtP LlNARY RESEARCH--- ' . .• ) 
INSTITUTIONAL ADMINl'srRATOR' S VIEW 

^ Frederick W. Crawford ' . • ' 

' . • ' n' \ . ' . 

I shall talk mainly from.the point of view' of sonieone in a private uni versi tj^. 
.That raises a variety of problems v/h.ich are not- quite the same as those of'biig 
public institutions like the University of California. The financial .outlook at, • 
the moment is very bleak for the private universities, and fund-raising of one ' 
sort or another beyond tuition is essential to their existence. We have two major 
Vunctions, teaching and research, in contrast to the public. universities where an 
element of public s ervice is part of theirx charter and activity. In those two 
activities, research and teaching, we have to offer some particular excellence,- or 
some special variety gf experience to students; otherwise, they are not going to 
pay the much higher costs of attending a private university rather than a public 
one. ■ * • ^ 

^w^e"Vto'rTd"W^r "ll one of the foundations, on which we have built that excel- ^ 
lence has been' research, which has been largely funded by federal sources.* .Indeed, 
although much of our income is in tuition, and gifts from alumni, fopdatibns , ] 
etc., more than a third of .the Stanford consolidated budget comes frbm federal 
grants and contracts. It is important, then, that universities such as Stanford 
should be sensitive to the current mix of funding agencies in Washinjton. We need 
to match our 'faculty interests to agency interests^ in a way that is DOth, fiscally 
and academically advantageous to us, but at the. same time we should avoid being 

"captured" by them. ./ 

Over the years. We have Veached a situation in which our faculty is^ m^'nly in- 
terested in basic research," i.e.. the type of training that wg give to graduate ^' 
students is biased towards basic research; in principle, we supply them with tools 
that they can go out and use on more practical problems.' In practice, i^owever, a 
large proportion have. gone into university teaching. That has changed .markedly 
flow that the expansion of the universities has halted. In the building up ov.er 
the last ten or fifteen years, private universities such as Stanford have been- 
able to .npye in the direction of pure research, rather than applied, because even 
those mission agencies such as the Department of Defense, whose missions were ap- 



plied, supported a considerable amount of basic research- They^ were prepared to 
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do so because they realised tha't the applied work' th^t they wanted to do needed a' 
bank of basic research' results on which they could draw. In a sense, the basic 
•research could be regarded- as. aa investment for future applications. 

In this climate,, the recruiting of faculty, and the selection *of graduatiG 
s'tudents, was predicated orf the importance- of basic research; somehow people. Cap- 
ably^ of doing basic research were^more rare, and betterxuniversity material , than ^ 
people who did applied research. Of course, it is^t', at all clear in what sense 
that philosophical belief is" correct, or\ that^p^>le wfio can do abstruse basic 
research are more rare than those who can invest or develop solutions to highly 
practical problems. The debate might remain a philosophical one if it were not 
for the fact that the mix of mission agencies is changing: the NASA and the DOD *, 
are either steady or declining? the NSF is -becoming more applied, with^ divisions ■ 
such as Research Applications (RANN Program) recei^ving a large part of the. total , 
budget; ^a new, agency. Energy Research and Development Administration, has been 
formed to coordinate energy activities'*, budgets for research of a highly applied • • 
nature are growing in agencies such as the Department of Transportation and the Of- 
fice of Technology Assessment. The wf\ole kaleidoscope oi'.^Washin^ton funding has 
changed, and tthe new pattern has brought with it opportunites for a considerable 
vo].-jme of applied research to be funded-. It is, however, of a much more immediate, 
drisis-type, societal nature than the sorts of problems that the present faculties 
of private. universities such as Stariford "have previmj^y demonstrated a capacity 
-for. Since there will not be a significant increase in faculty numbers, the^^ques- ^ 
tion is, *"'How will the present faculty respond to f he new opportunWies and chal- 
lenges?" . • • \ ^ • : ; 'V^ 

• It is not at all easy to change from long-term„bas1c refeeaKch tb applied re- ^ 
search on short-term problems. The mode of (|peration is different: ^ the essence 
■of basic research is that you .respond to the, intrinsic pressures ' of the discipline, 
trying to find out.' what' is wrong with- its structure and consistency. \ You might 
want to. seek for par^igmatic changes , or s/mply pursue "normal" science, to -t^ake" 
the l<tuhn description. . In. particular, ^-the basic researcher tends to follow the 
sideshoots that are interesting, often in*-directions that were not anticipated at 
the time of writing a proposal for support. \ \ 

Applied res^earch, however, is rather dif fer^qt; there is the exirins^ic pres- 
sure of solving the jj^recise problem that v/as set.^ If it is a substantiaVinter- 
disciplin'airy program, the researcher is IbcRed into a team, and may, find that 
organizations such as RANN insist onxertain deadlines, milestones, and other short- 
term goals being at -least specified in proposals . (even if not subsequently met! ) . 
Such an approach is probabl^necessary for e-^fective teamwork. If you -are . ' 

going "to solve a problem with precisely set milestones, however, there is a \ 
basic incompatibility with the idea of research itself:, milestones can best be' 
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met when working v/ith extant kJlPJ^d?i'.9^^ it \s done by a group of fxeople, 

projects, can be carried ;out in paralUl. Independent of whether you, shatter , any 
■paradigm$^:9 research tends to proceed via steppingstones . . You have to solve A~be- * 
fore you gp on to B, and so on, in series. The applied researcher may have to 
work with unfamiliar colleagues: it is not usual /for. basic researchers to deal 
with user groups. It may, that che solutions that thj sponsoring -agenqi'es have 
chosen to explore* have been chosen politically, rather than' as the most appeaHnjg-__ 
technological or scientific^solutions to a basic scientist. • ^ 

When one tries to come to terms with applied research in the university, wej 
rapidly realize th.at the univers^ity is essen^tial'ly a vertically-structured organ- . 
ization, with teaching, research, and its reV/ard system" defined about separable 
domains of knowledge, and that this structure does not change quickly. To satisfy' 
the requirements of interdisciplinary r^esearch on societal problems, you ni6st 
overlay new "horizontal" organizational structures. • , 

Putting together interdiscipl i/iary horizontal structures could be viewed with 
detachment as a strengthening! of t^he university fabric by putting a warp across 
the weft. -Unfortunately, 'Of tdourse , it tei^d'r -to be viewed more apprehensively^ by 
the entrenched vertical struct^uJ^e as a fraying of th'e strands! There are. conse^\ 
quently a number of problems that arise which.are purely political ones internal 
to the university. We. could^s^ape more readily if the university were still in 
an expansion phase". At Stanford,, it was felt tha^^ f or^a situation such as we 
have now, where the creation of sCny new program reduces, or iat least modifies, the 
effort available for otheV pj^ograms, we should try to crystallize out the 'set of 
relevant issues which have to be settled before creating an^'.new organizations. 
* * We chose t^) do it by creating a new organization, of course, the Center for 
Interdisciplinary Research. This consists of^myself^ and two other people who / 
carry out various administrative -activities, a"ided-.by an Advi sory .CofTimi ttee con- 
sisting of the Associate Deans -for Research (or equivalent) in each of Stanford's 
seven schooU- When an interdisciplinary program with'nrare than just one or two 
faculty members, and which is likely tc ;mpinge on more thari one sthool , is pro- 
posed,, we try to pose a Variety of questions to its sponsors designed to determine, 
first, .whether it is likely to be a viable organization and second, whether it is 
^oing to be better than|What it replaces or what Stanfor^d must forego to produce 
the-new entity. There ^re, actually about 15 questions on such topics as junior • 
and senior faculty commitment, and the views of the relevant department 'V heads \ 
and deans on the effects ofvparticipation in the new program as far as tenure,. . ^ 
promotion, and career development \are concerned. Here, we try to head off pro- 
grams for untenured faculty, so that, they do not go blindly into new programs. 

We -re interested in what the student inv61 vement* wilT be in the program; what 
case can be made thf^t graduate students and undergt^aduates will get niore out o*i , 
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the new program thdn exiting programs that the participating faculty have- been ^ 
interested in. What is the funding pattern likely to be? A problem with inter-* 
disciplinary research is that sponsors may want to^iiake a massive attack for a ' 
period short on the time-scale of Ph.D. training: 'it is an embarrassment to be 
offe/ed $1,P00,000 for one year; $200,000 for five years is much to l?o preferred. 
{We'are in* the education business, not in . the busine^,: of quick fixes for societal 
problems!) We are /interested in J<nowing what duplicati-on of resources is involved 
In setting up a n^^t program] To what extent are the faculty retraining .themselves 
for the enterprise? Movemer|t towards'the peripheries^ of their fields may be bene- 
ficial, but majpr leap.s may jbe disastrous. > Not only does it seV^iously disrupt 
their previous/ acti -'lies in! re§^arch and teaching, but also' it just ^^t clear 
that a very good accelerat'or pjiysicist, say, is going to be a good ecological 
modeler. ,\ " , ^ ' 

■ ; To conclude,yiet me make one or two observations. First", I suspect tha.t the 
most' effective ynd viable interdisciplinary .research Jn the univerSity is that 
'which preserve^ or erodes least the local departmental structure. By operating 
at the periphet-ies, it will effectively accelerate the evolution of departmental 
interests.^ ^Second, orre should be sEispicidus about programs that involve* signifi- 
cant retraining of the faculty on duplication of effort in other parts of the 
university. Third, tlie evolution of programs- should* be responsive to student 
needs* and j6b, opportunities. It may not be 'that by getting a. very broad training 
.^in some^interdisciplinary program they will be better &ff than if they had stayed 
"in some specialized traditional department, perhaps as.part of sortie multidiscip- , 
ligary project.. Fourth, an essential feature of any program should be a mechanism: 
for evaluation and termination: In our own case,* there is an evaluation after one 
year, an/ax}3in after three or fouf years. 

Over( the-next ten yea.rs, it seems to me that,- with the pressure ofrs'ocifetal 
problems an^ the crlsT^ pr^pporiions that many Of them have reached, the mission ; 
agencies to which the universities must tur.n for sponsorship will- contain well- 
'furided strongly M'nterdisci pi inary pVo^rams, It is essential for the universities 
to come to terms with this. We are going to find ourselves in some sensfes in^com- 
. petition wf-th organizations like Battelle,'Rand, SRI, etc. For example, they, and 
to some extent ph'vate industry, also have access to the funds -tllat N-SF^has allo- 
cated "to RANN.^ We v/Qul'd be wise to w'ork out new collaborative activities for the 
university with^ich organizations' and industry recognizing those things which 
our faculty do^ best, i.e., "basic research. There will always be some people in \ 
the best private universities who by predilection, and training, will, be appropri- 
ate leade/'S in applied research. We should, realize that, the university in foster- 
ing the .growth^of this type of collaboration, is defining a-^new role in itself: - 
As we found out in the uneasy days of the \ate 'sixties, if there^is one thing > 



that universities do not know anything about, it is what\heir missiorfs are! It 
• is essential that the directions of the university should,' be much more clearly 
articulated. This can be done best ixy the faculty, and not by^he* administration. 
At Stanford, we are attemp£ing to do^ so by posing at least the questions 'i^n one 
significant area through organization of the Center for Interdisciplinary Research. 
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VIEW FROM A PUBLIC UNIVERSITY 



Donald E; Bevan J 



One of the hazards of coming last is to put together what remains that has 
not been. covered by previous speakers. I haven't any spfierical cows to take out^ 
of ny notes, but there are some other things that have been covered which I' will 
leave out. Ke.eping in mind that I'm to address my remarks as an yadministrator, 
I will. I; do think it's important to point out that I am involvea re'gularly in 
teaching. I am a rese^ircher, both on team and on an individual project basis. 
It was interesting to hear from Russ Thompson this morning. I think|l now "under- 
stand why I have been successful in my contract research'. Given that it's impor- • 
tant to look to long term funding, I v/as. reminded that I have a project as a one-, 
year, contract that is in its 26.th year. It's trained a number of graduate stu- 
dents, I h!|ve a permanent fuTl-time bi&logist asso. lated with that project and 
maybe that's the reason for success. . I've only had ti*ree of them over the 25^ 
years. But they served for -the continuity that lets, graduate students come and 
go and allows me^ td wander from here- to Batumi or Moscow or somewhere else and " 
have firm control on the day-.to-day management of that particular project; 

Well, let me pull my administrative hat firmly down over'my head and talk 
^bout pitfalls, I sometimes switch these hats around. I said something in a * 
faculty meeting not long ago about my administrative hat. One of n^y colleagues 
said, "Oh yes, that's the one that comes down over your eyes and ears and leaves 
only your no^ and mouth' uncovered." 

With that in mind, let me talk about some successes in research administra- 
tion. One, technique which I think is a suctess in our university is an adminis- 
trative structLfre to handle difficult projects. By difficult I mean things like^ 
interdisci.pl ihary research, ;X.lassified resear^ch, academic computing and others. 
I th.ink we've been somewhat successful, if not ;n managing those things, in. 
administering them with the^ technique of gath'ering together a group of deans. 
We have established boards deans and say collectively, "You are responsible 
forfthis project."*- ^ 



Ooncfld E. Bevan is Assistant: Vice 'President for Research and Professor of 
Fisheries and Marine Studies at" thp University of Washington. , . ^ 
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Now. you can'Wun things with a comniittee. of course.' so you e«her appoint, 
or the groups choose among themselves .• an executive agent of the board to carry 
on the day-to-day activity. ' ; . 

, Several things happen here I think. You have a person who has his own wor- 
riesVyou might say in his. own discipline, but also his own tools for problem 
solving. He suddenly becomes the mentor of something that's been designated as 
having institutional support and a group of other deans "to report to. Now I 
dpn't suggest that it's always as successful as the departmental structure. But 
compared to some of the oth,er alternatives that we have, it has performed, very 
successfully. We talk about the need for a matrix-structure. /You've mentioned 
that this is a vertical structure. Well . obviously . you rptto the matrix 90 
■degrees. 'set the university on its side and you solve the problem. ' 

I'll leave the successes and talk about what I think are at least potential 
pitfalls because it's m^^view that it may be difficult to adopt,successes from 
oEher places and put them to work in your wn institution. But on the other 
hand, if you have some 'idea of the size and the dimension of the pjtfalls. you 
^.^^o,-^_.t4,em-afid-^s.u4:ess-iiiay come by itself. We can certainly-^esign and fab- 
ricate our own pftf alls. ; • 

Nbw. when 'l first considered this discussion. I tried to appro.ach it from 
the standpoint of whose ox is going to be gored: Is it the faculty member, is . 
it~the administrator, 'or is it the sponsor? I soon departed from any idea of 
trying to accomplish a division of the problems because if any one of these have 
any' serious problems, the whole thing' fs going to come tumbTing down^ We're 

■ aware of the potential enemies and I suspect my first quotation is after Pogo. 
,"We have met the enemy affd they are us." We have some problems that we.. I think, 
have to take care of ourselves. . 

The next quote I want to add to Pogo is from Orwell, if you remember in 
Animal £arm< "Four -legs good, two legs bad". Well, we've.heard qujte a little 
bit about being locked into.a discipline, the disadvantages that this has to 
bright, young people trying to start.oct in some, other way. and I think we've • 

■ got to be concerned about falling off the edge of .the other side of the world, 
the world being flat in this case, whe^e we're excusing poor disciplinary 
research because it is done in an interdisciplinary fashion. That, to me. is 
every bit as much of a danger. The disciplines have their.place. I think per- 
haps Russ this morning talked a little bit about this and I don't think I -need 
to follow it up too much. -We can't afford to do second-rate economics or second 
rate law or second-ratb science of any kind in the interdisciplinary. situation. 
-n'ow of course, there is the question of what is the definition of good and what 
is* the definition of bad. and we heard a little bit about that thisymorning. I 
do want to point out that there is some advantage in the discipline *eing the 
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gi^iardiarj of the true faith in some respects, and that there is a need'to make 
slire'that we don't set up other enclaves that are different in quality. 

• Much of what I want to say from now* on, you might think, relates to research 
ifn general, I plead guilty and say, "Yes, it does," But in my view, there's no 
apology to be made for a discussion about the pitf^ls of research tn the univer- 
sity environment;.' Pitfalls for research in general usually loom up very large 
knd very important in tKe interdisciplinary scene because in most caseS", inter- 
disciplinary research is large. It involves a number of "people. And where you 
have problems with research ,^ you end up with problems in spades in lar o scale 
interdisciplinary research. , ' . . 

. Now, some economic pitfalls. We had. a few xemarks about indirect costs along 
the line, and I heard, the word "overhead".. That's an area in which I think fac- 
ulty need to have a better understanding. Administrators need tovd^ a better job 
of providing information. And the sponsoring agencies have a responsi'bility to 
consider the costs of research, not just part of the costs. I think ycOi, men- 
tioned we're going to have competition with not-for-profit and prof ft research 
institutions. .In some respects, perhaps we should welcome that. We might use 
sortie of the tejchniq^iies that those other kinds- of institutions use." I fault a 
number of faculty for hot understanding indirect costs. Now, certa;inly, in many 
institutions it is very difficuTffor the faculty to find enough information"' to . 
reach an understanding. The fundamental misunderstandingM'n my view, is the i . 
woi^d costs . Some people think that indirect costs are benefits, and that they 
can be passed around to something else. Thfe normal scheme of things' is that we 
identify costs and then attempt to recover these costs and, in most cases, do- 
not do so completely.' " , - - 

. Russ, in your paper this morning you had a statement that said,. f^An aggre- 
gate accoynting .is made each year to show HoW the university has used its over- 
head Tnonies in geneipal; however, no public accounting i-s made to show the over- ^ 
head monies v/ere specifically used to assist indirectly in the perfprmance of 
each funded research project." Well,, I'd lik-^ to give you the- benefit 'of the 
do'ibt and come down, hard on the word you used, "indirectly". I think if we were ^ 
real ly able to do. this*, to show every investigator how he"wal benefiting from his 
particular collection of indirect costs, we wouldn't have any indirect costs.. 
And the cost of doing that is the reason we have indirect. cost. It's -simply eas- 
ier to put thin^gs into. a bucket and average them out. That,- of course, is our . 
fundamental problem. Those of you with mathematical training wi 11^^ understand the 
problem of using an average. Hopefully, this is a distribution where no one 
satisf^ies the average, and half the people are paying too much and ha]f are pay- ; 
ing too little. So we usually satisfy no one^. Averages can mean that", very small 
numbers of people are handled adequately and most people are handl,ed inadequately. 
In almost all institutions they're not completely collected. • We need to look 
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seriously at this problem and need to avoid a pitfall which I think will come up 
in trying to distinguish a difference in types of cost. \ . 

• One'S'ther point, that I think is important. Sometimes indirect costs are com- 
pared from institution to institution, and this in most cases is inappropriate, ^ 
If 100 percent indirect cost rate is compared to 50 percent in another, it's 
quit& possible 'that the institution with 100 percent indirect cost rate is much 
more efficientj'n carryrig out its administrative and indirect cost operation 
thanUhe one with the lower indirect cost rate. The institution 'with the lower 
. rate may be spending too much money keeping track of the details. 

Perhaps before now I should have defined a few terms so that you're absolute- 
ly aware of my biases on the subject. Let me just try a few. ^ 

Basic research : I define basic research as what I'm doing when I don't 

know what I'm doing, or research whose results only can be applied over 

a long period or over an. unknown time scale. 

Manaqemenrof research : \ would define this as the controV'^df the re- 
search and decide that it's^something that's not 'applied by the cen- 
tral administration of a university, /or at least it shouldn't be. ' ' 
Administrati on: I define this as the dispensing of services to 
those who control anckcon\|^uct research. 

And I hope I don't- fuzz the^^issue now if ' I recognize that those administra- 
tive services may include the evVlua.tion of the management that's going on and 
may include some, hopefully gentl^^ sOggestions where management is being carried' 
out in a less than satisfactory w?y\ . V 

Well, so far I've talked about intramural kinds of affairs and perhaps now is 
the time to consider some of the out-of-house effects. I'm reminded of a.group- 
of people we have to deal with", of whom one of my colleagues used to say, "God. 
bless thejr mothers and th.eir fathers too-, if they can be identified/' Well, I'm 
talking about federal bureaucrats. 1 don't feel quite that way abaut them, maybe 
it takes one to know one. I look upon. a bureaucrat in any place as someone that 
is. useful >n our system of dotng business. We i?tay ,have more than we need at 
times, but we do need some of them. ' ^ " 

In talking about the next problem I'd like -to separate myself from my insti- 
tution, if I haven't already in my remarks. - ' ^ . ^ 

the Watergate atmosphere pervades the people that are looking at outside 
institutions. We've had crooks and cover-ups in high places in Washington, and 
because that's happened*, we have- al Vkinds of policemen looking. for the same 
kinds of things somewhere else. I don't think it's any accident that at least . 
the one set of General Accounting Office auditors. -that' came- to our institution 
came fresh from. two years at Lockheed Aircraft "Company and certainly brought with 
the> the idea that what was going on it the University of Washington was some 
kind of government bail-out procedure which had to be looked at in exactly the 
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sartie way that their experience* had taught thef;i irT'over two year's at Lockheed. 
Perrhaps they n.otedlsth^t we'rerthe secoKd -largest government contractor in the 
Sea-ttle area,' and th,^^^what g.creS on, atroSs towji-is the way to do business where 
we a/e^^-*^Welly{l.woUT1Jri^^ that so rtfuch if we -could adopt a profit- 

ma kiTigfSC heni6, and ^^^Hj^ *we could pay^ f or some of the real costs that arise 
from {hes'fe ga'^ernnieiTjfc4'ecor<i- keeping activities. We're! being asked to do .things 
where-.the cos^ of "doi'n'^-^e^operation is ,far mof;e than any possible estimate of- 
a very bad conditiop." And j'm not .suggesting thcit we have bad conditions. It's 
gust that we're. tying/OurseLves up in very, costly\schemes of looking at equipment 
inventories, of looking at indirect costs in a wayUo make sure that the govern- 
ment view always comes out, that we f.orget any averaging method. We're 'departing 
from that. And'that's going 'tq cost us and the g^ovarnment some money. 

One of those areas, and I certainly hope, that Phi npt going to be misunder- 
stood on this one, is affirmative action. Obviously we must do some things on 
affirmative action and have taken affirmative action^. But we-' re getting wound up 
in the details about how we're to go about being affirmative- by people who have . 
themselves little knowledge of affirmative action. The law$ don't apply to their, 
agencies. Their record of affirmative action is nbt very good. Their under- 
.standing, of universities is not very good.and i would charge that if we spend a • 
tenth of the money that we're spending on. this gyration of how to do the job, on 
/ioing the job i'tself, we'd be much farther along the path, qf accomplishment. Our 
university president, at his inauguration speech net too many months ago, said 
that at least in the case of one federal agency looking ^t the university, it was 
a. clear case of the potxaljing the. kettle white. 1 ^ 

Somewhere along the line. I've heard some rumbles about separation of teaching- 
and research. I hope that, at least in the areas that/ 1 am acquainted with in " 
interdisciplinary research, we recognize that it's a. mistake to make. hard" separa- 
tions. I'm perfectly satisfied that the best kind of^ teaching I do is when I'm 
involved in. solving a research pjablem that i? to be/a topic for a graduate the- 
sis. I'm sure, where gra^duate training is trainlngystudents how to -Solve prob- 
lems, and certainly much of our interdisciplinary arid certainly environmental 
researph is Of th&^ kind, we teach people hpw to dp research by doing res.parch 
and this is. teaching. I believe research is training and teaching and the uni- 
versity is the place where it goes on. I donV't care What kind bf faculty activ- 
ity ^analysis you havCi or What demands of government cost, shaping must' be satis-* 
fied, a set of categories that add up to lOd percent of somebody's time in the 
final .^analysis is n'onsense. It may be necessary nonsense and we may need to pro- 
vide systems to do this. I'm not 'saying that we can do. business j*n the future 
.without nonsense, fyit there are some real pitfalls here in the depth and 'the ex- 
pense that we TTiay have to go through in order to do this. 
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The same kind of thtncj happens in the legislative area, where legislators 
are prone t,o look at class co/itact hours as if they, were some measure. of effi- 
ciency of ah organization. They look at comunity colleges, universities and 
f.our year colleges all in the same manner--as if you could measure the perform- 
ance of a lawyer by counting the number of hours he spends in court. I suspect ' 
that one thing we need to do more of is' to get into the .legislative process so 
that these people understand us and we understand them. J noted in the news- 
paper here in Spokane just last night a meeting down the street which-had a 
presentation by one of our state senators. Let me tell you. what he said;. I . 
think he could say the same thing to us. . ' 

State Senator Sam Guess, Republican from Spokane, urged the group to take a. 
greater role in politics, get to know your legislature. ' "l eat lunch many, days 
by myself and I think this is. wrong, when I could be discussing important things 
with the people who elected me.'- 

When I go back home I intend to write a letter to Senator Guess with a stand- 
ing invvtationlo have lunch with the faculty of the University of Washington. 
Some institutions have discussed limiting the amount of research., T describe . 
'that as thinking about the unthinkable, but we're starting to think about it and- 
talk about it. 

That mix of what is teaching and supportable by the state, what is research 
and supportable by the federal government, is-if we begin to draw firm lines- 
the greatest pitfall that's in front of us. . 

I m'ight use a comment here that our faculty senate chairman made the other 
day 'At the beginning of his speech. -I'll make it at the end. "If I failed to 
ins^ft someone, \vhy please, excuse me." ^. ■ 
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, , Session 18 

INTERDISCIPLINARY RESEARCH: ' . ' 

THE OUTLOOK FOR THE NEXT DECADE . / 

( ' • ' ■ ■ / 

Robert C« Stephenson 



The, forecasting of the outlook^for interdisciplinary research in the/next de-^ 
cade is a task pf elephantine proportions^ There -are so many problems needing 
interdiscipliYiary study and so many constraints that. bear on .our capabilities to 
perform interdisciplinary research that the task of forecasting is ir|^eed of large 
proportions and, like tf^e elephant, contains large expanses of gray /areas. Be- 
cause the problem is so large I propose ,to reduce it tq somewhat, mo're manageable 
proportions. • / 

,1 propose to delimit my discussion of the outlook for interdisciplinary re-* 
search in .the next decades iji two way5< .First, I propose to co/ifine my remarks . 
primarily to interdisciplinary research in institutions of higher education. 
Second, and appropriate to the theme of this, symposium. Learning for Survival , I- 



rrn 

propose to confine, my discussion to interdisciplinary lresea)/ch on ccJnservation. 

' My basic premise is that during .the decade ahead we, as^ a nation, must develop 
a conservation ethic aimed at making Intel 1 igent use of o(xr- natural resources and ' 
-preserving— -hopefully improving— the quality of our life' . ' " 

In treating -the topic of interdisciplinary researe^' in our universities as it 
relates tb the development of a conservation ethic I\{^ropose to: 

1. Outline some assumptions relative tp natural resources and quality, of 

"J^^e. ' • / ' ' ' , > ■ ■ 

?. Discuss so^me dimensions of problems. posed oy these assumptions. 
3. Outline some challenges to universities^ in organizing interdisciplinary ^ 
research to„attack these problems. /■ ' » " . 

■ ■- .■ '^^ / • ^ 

• / ■ • ■ ' " 

• . / - ■ ■ . ■ : 



\ 



Robert C. Stephenson is* Prpfessor, in the Department of Management, Texas A&M 
University, where he was formerly/Director of the S^a Grant Program and Center for 
Marine Resources. He is a member of the Advisory Committee for Planning »and In- 
stitutional Affairs of the National Science Foundation. ' - 
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The assumptions that I outline are neither new nor profound. Societal problems 
relating to natural resources and quality of life, have been with us for some time- 
indeed we are'sick of hearing of them-but these, problems are chronic. They are 
with us today--they win be'tomorrow. • • . ; 



NATURAL RESOURCE ASSUMPTIONS 

^-Many areas of the country win.be faced with;cri.tica1 water shortages for 
domestic,^ agricultural and industrial uses. 
. -Demands for energy win exceed supplies and force conservation measures. 
-Mineral. shortages win become iincreasingly critical and wiU force conserva^ 

tion.and the utin'zation of alternative materials.. 
-.Development and exploitation of marine resources win be accelerated; 
.-World food demands win exceed suppn'es and win force improved managenjent 

of agricultural production and distribution. - . 
-Federal legislation win force improved management of land and coastal areas 
' by state and local governments. 



QUALITY OF LIFE ASSUMPTIONS ' . ; - " _ - ' 

• / - - - . 

-The den- very of health care win- be an issue of major concern. 
-The^welfare of children and the elderly win require greater attention. 
..Crime and delinquency win continue to be a societal problem of major con- 
cern. . . - 
-Ponuticji and waste management win continue to be primary issues. . 
• -There win be growing pressures for the development of a new generation of 
mass transportation systems.. ^ , 
• -Future economio^developmeht win bl subject to a growing number of con- ^ 

. straints . ■ ^ . - . 

-New legislation and modified pol itical institutions wm be required to^ pro- 

tect re /urces and the quan'ty of nfe.^ - ^ 

-Basic changes win occur in our aesthetic, social and economic vaVues. 

' -Societafpressures win-force cojitinuing change in the concepts and processes 
of educdtiory. - , 
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—Human stress will be recognized as. a problem of growing proportions. 

These assumptions are in reality . a "laundry list" of some of the more obvious, 
perplexing and pervasive problems facing society today. These problems are likely 
to become more critical in the decade ahead. As we attack these problems through 
'^jesearch and the application of technology, we must expand our considerations to 
extend i/ito th^» full range of social, economic, political, legal, global relations 
and other societal impacts. Assessment of the various alternatives and the range 
of consequences of these al ternativeswill demand new levels of intellectual skills 
and analytical sophistication. 

In working to establish the conservation ethic, our efforts to conserve natural 
resources and maintaili the quality of life will depend upon our ability to commun- 
icate and understand the problems and issues. Our decisions-makers and. the various 
interested publics must have reliable information concerning alternatives and con- 
sequences. Furthermore, they must be educated to a leve^ of understanding that 
will permit the u-se of this information to make reasonabl'e and rational decisions. 
Continuous interaction between and among the decision-makers, the researchers and 
the interested publics will be essential to the successful; attack on these prob- 
lems. Those vihb are investigating alternatives for action and the consequences 
of those alternatives must seek inputs from the sectors of society that are likely 
to be affected. The investigators also have an obligation to comqiunicate and in- 
terpret their findings to the decision-makers and the various interested, publ ics. 



f • 

MMENS IONS OF 'PROBLEMS •■. ' - ■ . 

. . : V ■ - 

The dimensions of problems pertinent to the development of a conservation 
ethic. are many and complex. If we are to intelligently use the remaining natural 
resources of Planet Earth an^'fnaintain an acceptable quality of life we must org- 
anize our best brains from many disciplines into interdi.scipl inary 'teams that will 
scope the many facets* of these problems and develop viable al ternatives that will 
shape- decisions for the emergence of the conservation 'ethic. If we are to pursue . 
this cou7se, the way will be difficult, many long-cherished amenities of the good 
life may be challenged, and the recommendations growing out of these problem- 
oriented studies may well be unpopular with many. 

Let us look at some of, the problems that must be addressed in the conservation 
of natural resources: 
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Commodity vs. ResQurce? ' 

Land, minerals and water have traditionally been viewed as commodities which 
are traded in the market place. . { . ' • 

Mineral and water/shortages raise the question as to whether we should contin- 
ue to let the market place govern the exploitation of these or whether they, should 
be recognized as resources to be conserved for the public good. The Coastal Zone 
Management/Act -of 1972 and the impending. Land Management legislation imply that 
our land is a resource to be protected in the future through public management. 

*■ There are those who advocate the pJbMc management of cur .natural resources 
for the common good of the public. There are others who feeV that this violates 
the intent of the Fifth Amen&merit.' _ , " i 

Indirect Costs-External i ties ' ^ 

Wher\^ natural resources are exploited as commodities, the producers or users of • 
the resources often ignore certain indirect costs— or external ities~-which accrue- • 
•as negative benefits to society. Strip mining without reclamation is a classic 
example. Another example is the Houston-Clear Lake-Baytown area adjacent\to Gal- 
veston Bay. Heavy industrial use of ground water from an aquifer in" unconsolidated, 
rock ha? resulted in substantial subsidence with resulting encroachment of marine 
waters and severe damage resulting from storm surges. Industries are reluctant to 
opt for more costly surface water to arrest subsidence for their own obvious econ- 
omic reasons, yet a recent study has shown that the direct costs of ground water _ 
plui the indirect "costs of property damage', flood prevention and decreased tax 
revenues actually exceed .the alternative direct costs of surface water purchase. 

balance of Payments 

Mineral resources are a primary source of new wealth and are the life blood of 
an industrialized nation. In 1973 imports of mineral- raw materials accounted for , 
a U.S. 'trade deficit of $8 bijlion-:"" In that 'year we were dependent totally on 
foreign sources for 8 mineral commodities and we imported at least 50. percent of 
more than half of the minerals usee! by American industry. Our seemingly insatiable 
demands for natural resources will continue to have a negative effect on our bal- 
ance of trade. ■ • 

' Global P olitics ^ . ' . ^ ' 

Our dependence upon foreign sources for raw materials to feed our industrial 
machine increases our vulnerability to the pressures of the market place and /those 
of .global politics: The, recent energy crisis has demonstrated the degree tp/which 
the pressures that the "have nations" c-an impact on the well-being of the "jiave 
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hots." Many of the v/orld's*"sources of metanic and non-nietallic mineraTsJie in 
the so-called developing nations. •We can expect these developing nations to org- 
anize into cartels that will wield increasing economic arJ political clout in the 
decade ahead. r*""^^ • * 

These issues of co mmodities vs. resources , indirect costs ,, balance of payment 
and global politics are cited .as indicators, of the complex. nature of natural re- 
source problems that will require interdisciplinary efforts. to seek viable solu- 
tions. It is easy to recognize that scientists, engineers, social scientists, 
'lawyers and humanists must contribute the best of what they haVe to of fer -through 
carefully planned and fully integrated efforts, if we are to make substantial gains 
toward 'the solution of these problems. 

To maintain the quality of our goodi-life in the decade ahead-^as we cherish 
it today— will also requir.e that we vigorously address the more urgent problems 
through interdisciplinary efforts. Let us examine a few of the problems relating - 
to the quality of life. i ' 

In the area of -waste* managetnent-wje must look at'the direct~and indirect costs 
of disposing wastes and work toward a' more equitable accounting and assessment of 
costs of waste disposal. There must be a serious effort to establish sound man- 
agement practices in .dealing with waste disposal problems. > » « 

Social and health related problems will also require'the introduction of soph- 
isticated systems management concepts, with .interdisciplinary inputs to assure • 
adequate identification of alternative courses of ^action and th.e resulting range 
of associated consequences. 

Producti vi iy-Tectinol og y . . ' • 

' We have" considered the br^ad implications of our declining raw material posi- 
tion. Another problem we face today is that there are segments of American in- * 
dustry which have'>lost their competi'tive edge in productivity to various foreign"' 
producers. This i-s due. in part^to. lagging technology and in part to changing at- 
titudes, of workers. The*establishment of the conservation ethic might embrace 
the. rebirth of the "work ethic" which many feel th/at our nation has lost. ^ 

. ."J ^- . ' ■ 

Packaging and Delivery : . 

- One of the vexing areas ^ibf inflatiolt continues to be the seemingly uncontrol- 
led escalation of costs in the processing, packaging and delivery of /consumer 
goods from the producer to the consumer^ This might be called by some "the mid- 
dle-man rip-off." If we are to take hold'of our destiny and e?tat]^lish our con- 
servation ethic, . we must bring this aspect,-of* our American eccnomy"/ under critical • 
scrutirjy and seek alternatives for greater cost effectiveness. 
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Economic and Socia l Cha"il6 

In many instances the scien-.e and technology necessary to solve problems of 
maintaining 'and improving the quality of life Is availat^le, ^but entrenched economic 
and social constraints cpntinue to checkmate' action. The mass transportation prob- 
lem is one where socfcial .apathy is probably, the most significant deterrent to act- 
ion. The social"' scientists and hu'oanists are challenged to take a lead role in" 
the development of the conservation ethic through their efforts to change social 
and human^-values essential to the solution of societal problems. ; 

Political Institutions and Mechanisms ^, . . 

Within the past few years we have seen a remarkable shift in responsibility , 
for a wide range of societal probTems from the federal government to state and 
local governments. This has come about as, a, result of the New Federalism luovement, 
the initiation of revenue sharing, federal legislation placing responsibilities at 
• the .state level--for .exa^iple, the Coastal Zone Management Act of 1972. Perhaps 
most important of all" has ^'een t-he^realizatiort that many problems can be solved 
•>only;at local and regional levels. ^ . . 

These, increased responsibilities are diverse and -complex. Many of the prob- 
.'lems are heavy in scientific -and technological content. Many pose sticky economic, 
social and political considerations. There is reason for serious concern a? to 
whether th^ state and local governments have -the technical background to deal with 
theie problems. State and local governments are'likely to need an increasing. 
mount of assistance ^'n assessing and "clevel oping alternative approaches tq these / 
. spciletal problems'. More often than not these problems will have interdisciplinary 
impllicatj(ons\ / ^ y 

Just as- with the efforts to conserve our natural resources, the problems of 
malntain'tng the quality of life are complex and multiditntinsiCdaV. Interdisciplin- 
ary efl^orts wiH essential In addressing these problems and thef inpat of econ- 
dmics and social sci,en1:i,sts wf 1 1 be critical to the development of understandings 
and'^eJternatTVe solutions. ' .^^ ,* . ' 

' : •• • • ' ^ 

' U^f^VERSIJrIES AND INTERDISCIPLINARY RESEARCH 

The basic, premise that we develop a cons'erva-tjon.ethic to insure intelligent . 
use of. our natural . resources and the preservation V quality of life in the decade 
ahead suggestr. that we will commit our best intellectual resources to attack the 
complex societal probjems; related thereto. A cursory analysis of this array of 
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problems suggests that ino'it Iw^ fnterdlsapl inary in scope* Jherefore. if 
we Hiake a cotriivitnient to these problems of conservation we make a commitment to 
interdisciplinary research. 

Our major r*esearch universities will normally have the array of talents in 
the sciences* er^gineering, social sciences *and the humanities needed to field in- 
terdisciplinary teams to tackle complex societal problems. So universities should 
be big performers ofh'nterdisciplinary research. Are they? With few exc^jptions 
they are not.- Universi ties ^bai/a ta^iced^V great deal about interdisciplinary pro- 
grams but have accomplished very 1itt)e toward ])uilding truly* interdisci pi inary 
efforts.. . / . . . . , ^ 

Tfte brad iti anal/concepts for organization and management of universities de-* . o 
feat their effort?'' to establ.i-sh .interdisciplinary activities. The faculty is org- 
anized 'into tidy disciplinary boxes— called departments. These boxes are stack- * 
able by deans into colleges. The departmental boxes are, expertly reinforced 
^ , against outside forces by the departmental budget. These reinforced boxes and ^• 
stacks of baxes provide a pimple tway for university administrators to budget and 
manage. facyl ty efforts.. The faculty incentives and reward system is traditionally 
' accomplished within the boxes and stacks of boxes. . ^ 

Many u'niversities" give ^1 ip service to the concepts of interdisciplinary re- 
search "but few make a commitment to i-t. The faculty who seek ^tq' engage in inter- ' ^ 
disciplinary research are often branded as mavericks or entrepreneurs.. Frequently 
they find themselves outside the rew&rd structure— outside of a box— and in an -in- 
stitutional budgetary vacuum. Many institutions through' their own administrative 
inflexibility wilVcarve an interdisciplinary program «int6^ multidi^ci pi i nary com- 
ponents/ -Often it is easier to acquire the part-time ^ervices'of a researcher in 
"V-eompl ement a ry field by hiring a consultant from another institution than it is 
to fight the rigiJ and bureaucratic apRpintment procedures for interdepartmental 
and intercollege transfers.. The enthusiasm* Of faculty members from variotfs^dis- 
ciplines to Work together often flames out and dies when they encounter the prob- 
lems of the boxes and budgets. 

,With*this dismal commentary on the interdisciplinary research performance re- 
cord .by universities, what is the Jiope^for the next decade? . 

'.Universi^ties can organize to conduct interdisciplinary research but they will ^ 
be successful only if they make both an academic and administrative commitment to " 
interdisciplinary programs. Following arevsome elements that Will contribute to' 
such success ;^ > . 

• "—Institutional assessment of-most promising areas for interdisciplinary in- 

• . vol vement. • . „ ' 

• — Integratibn^of interdisciplinary program planning into academiC/planning. 
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— Tho development of aditiini strati ve provisions for peaceful coexistence of. 
dfipartments and interdisciplinary* units. ^ * 

-^•Institutional budgetary support' for the development arid basic core staff sub- 

' sistence of fnterdiscipl inai^y units. ^ ^ 

—Building of Interrelated academic and research functions- of interdisciplin- 
ary programs to insur'e participation of students ^(without penalties to stii- 
dents ) . *. - ^ ■ 

—Development of administrative procedures,, for the widest possi^Dle cros^- 
department and .cr6ss-college participation in both^academic and research 
activities with the Minimum of appointment and accounting} r*?d tape. 

—Provide regular academic appointnients and pri'n'leges for key staff of inter- 
disciplinary programs, > . " • " ^ 

—Develop adequate incentive^ and rewards^ system for participants Vjji inter- 
disciplinary programs. * . 

—Provide for periodic review of the scope, purpose* and performance of inter- 
disciplinary units and for the dissolution of units that have outlined their 
intended purpose. ^ 

Interdisciplinary programs focusjng on cpnservatibn can contribute fo the 
three missions ^of our universities-- teaching, research and public service. 

—^Interdisciplinary^ educatiijnal programs can qpntribute to the trairving of 
professionals in relevanf'disciplines', to the general education of college 
' graduates and to the continuing education^'of decision-makers and the general 
public. ' ^ 

--Inteif-'di sci pi i nary' research, technology transfer and assessnjent can make con- 
tributions to' the solutions of the- complex societal problems relating to 
the conservation ethic. 

—Public Service and advispry programs can carry the resources and knowledge 
of the universities to the. people in the tradition and style of the land- 

* grant institutions.. " • . 



CONCLUSION v 

I have made' a case for uni vers i ties JtP'^akB ^the leadership iri developing a 
conservation ethic to focus on the intelli'g^t use of our natural resources and 
the preservation of the quality of our life. This will require the application 
of research' and technology that*is truly interdis'diplinary. 
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Universities have and can develop tb"e Intellectual. resources for performing 
these services for society. However, their track record in interdisciplinary 
teaching and research is bad. Univei^sities must make serious academic and admin- 
istrative commitments to interdiscipl\^ry research if they are to be leaders in " 
the development of the conservation eth ic as a part of our Learning for Survival . 
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Comment : One thing you said, Dr. Bevan, that's extremely important is that 
very often pretty bad disciplinary research is excused under the guise of inter- 
disciplinary research i In' fact, some of the people who drift into interdi'selp- 
linary research do so because they're not doing so well in their discipline, . 
they're not 'competing well within their discipline. We need to continue to dev- 
elop»pedple who are ext^^emely strong disciplinarians, but who know how to commu- 
nicate with people from other disciplines; so that we should not diminish their • 
/ discipl Inor.v competence, but somehow we should prepare them better for interact- 
ing wi th others. - . * 

Answer : Let me go back to the .ather point of view, which ! hope you don't 
want to lose.- Sometimes very good research is being done that appears bad to . 
the discipline because it isn't under tfieir control. We have a mechanism in the 
disciplinary trade, so 'to speak, to look at that. You have a review and you have 
the promotion schedule. That, ^Vtflost cases, doesnjt exist in the institutes 
where most of this is going on. It's beginning to happen now. We're^now getting 
institutes, one for environmental studies, one for marine studies, which have 
their own faculty. Now, not very many faculty are totally in these institutes. 
Thera are some. So 'there^s more .than on^ possibility fgr evaluating performance. 
It gets evaluated in the institute and also back in his, I was' going to say, 
home base but it isn't always a home base; sometimes the home base is the insti- 
tute. That provides us with a whole set of new problems which we've got to. rec- 
ognize. In some 'cases there's an initial evaluation of' the institute faculty. 
There are all kinds of possibilities here. I think experience over time 
- perhaps is going to push us one way or the o^her. 
«i ■ 

Comnient : It seems to me that the key to all professional research is iden- 
tifying the question or problem, and then how do you marshal resources to solve 
the problem? Now, wi»-h regard to review, we found that it worked .out very well 
to go outside the university. In fact, before any technical report is submitted 
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t^"'the National Science Foundation or included i^ pub1 icatlons, we go outside 
for technical review. Generally it lias been very hj^rd hitting'from both an eco- 
nomic and an engineering point of view. We^ve had ^n^mber of reports fall 
through the slats. They have not made.it, 

Question : But where, you go to get your review it's not interdisciplinary. 
When v^e are a little bi£ contrary to the classical paradigms of economics, who 
do you find to review the report? 

Answer: Well, you go outside', to industry, government,.. 

I 

Question : But you don't find too much of that in industry, for example, 
a different approach, .to economics. They may be more conservative in terms of 
commitment to the established paradigms than your team is. So we still, have the 
problem. ^ 

Answer : I don't think so. We've' had. very good success. Once in awhile we 
get a bad review. I mean, it seemed like the g-jy never real ly ^understood what 
' we were talking about,, but most reviews have 'been. very hard hitting and construc- 
tive-, and' they come right to grips with the problem as- initially stated, how to ' 
marshal resources to solve the problem and what are the results. And when you 
get a^ number of reviews you"ll find common threads^of important criticism, if 
there' are weaknesses. We have found them to be very helpful. 

Consent : If you are really doing creative, interdisciplinary^res^earch you 
' want it tobe g ooci.,^ri go ro us. But the very nature of it is contrary the 
traditional disciplinary paradigms. I could see that going outside for review. 
^ might be one way, but therefore some. real shortcomings in that too. 

Consent : The team plays an important role. You have a team with a- number 
of good scientific people. If a member of that team is doing poor work, qui tQ 
. often they'll get on him. Then you get the problem of trying to get rid of ^ 
somebody. 

Comment : Also, teams get to be incestuous. They talk to each other so much 
that they begin to believe everything. It really is good to have somebody from, 
the outside. We do the same 'thing. . ' ■ 

;'/■'_ ' , ' 

' Comment : I' would like to respond to the question of how you bring people 

/together and make thin^g^ work, I think experience shows that you don't try, that 

' /you use your resources ^nd your ener.gy to promote the ones that are coming 
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together by themselves or making some initiaV steps. A- major urn* versfty doesn't 
have to be engaged in everything. You mentioned that it's quite important to 
have good people. Even beyond good professors, I think you have to have good 
, studfents. . ■ /i 

Question : If you have someone who's the administrator and is also respon- 
sible for a scientific section of the research, what advantages and disadvan- 
tages can occur? ' . 

Answer : My guess is that in the case of a principal investigator of a large- 
scale project where the thing suddenly falls apart, it becomes pretty obvious 
what the problem is. -It's not the team, it's the leader. Particularly in a uni-^ 
versity atmosphere, this isn't a boss and servant -kind of relationship. After 
all, you've got colleagues working together and you've got to give and t^ke^here. 
You do have to identify someone who must take the responsibility to move the 
team.. You U^^ye to have some leadership. ' \ ' ' 

Comment : The point I'm making is that we are talking about review, we are 
not tai king^about checks and balances to get good work. If we Vre really going 
to talk about these systems we have to make the assumption that if there is bad 
vJork, there's a method of gettifig rid of that part of it*. A lot of teams that 
I've talked to have indicated quite often that it gets very difficult to cut off 
a portion. If there are going to be those internal checks arid balances that's 
one of the' things that has to be there, .. . 

■ . ■ ' , 

Answer: The way a program gets its start is you make up some sort of firm 
proposal, which is very critically reviewed by the advisory group according to a ^ 
list of issues and questions that we've crystallized out of previous successes 
and failures around the country, as: well as at Stanford. Then after it's been 
accepted for one initial year, one interim year, it must show at the end of 
that year that there's a good likelihood of funding, or' that it^s already got a 
lot of funding. Otherwij^e we would cut off any seed money or support that we 
were giving it through the. university. That hasn't been the case with any of 
the programs^hat hav6 come througii. They've all done well -in the first yea-r or 
two, particularity the Institute for Energy Studies whose foundation came just 
about at the time that the energy crisis came upon us, 

•After three or four more years, after this interim period has gone by, we . 
would get outside reviews from organizations which w^re similar in type. We 
would get internal reviews from people as near as pdssible to those domains. 
And written into the charter of our organization we would do two things at that 
stage: one would be to"invite anyone else in the university who feels that 
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t they've got anything to say in that.particular area or who might want to found 

\a program of their own to meet with the leader of it to propose and comment on 
'the program that already exists, and then we would deliberate and recomniend whe- 
ther those things should be cut off or not. I think you have to be very clear 
about scale in these things. ^ ; ' ^ 

I don't know how many of you have read the book Beyond University Depart- 
ments in which they clas&ify a lot of ^ these interdiscipl inary efforts. They've 
a sort of tax;onorny which is borrowed or developed from some. previous work in 
which they look at interdisciplinary efforts in institutes, centers, programs, 
and so on according to the amount of resources that the parent institution has . 
invested in them. They identified first of all what they call a standard insti- 
tute, ^which is something that might have buildings of its own,^a permanent 
administrative staff,, maybe permanent faculty, and is a. fairly difficult thing 
to get rid of because you' have a large allocatio^n of resov'^ces in it. The rev,iew 
for such an institute would be a deef) and traumatic one, particularly if you 
wanted to cut them off.N 

The second level is the adoptive type of institute, the computer center 

-which is something which'stands out^of, an institute or a center. for interdiscip- 
linary activity, but through which people p.ass with the faciil ty» trained from 
year to year. The people pass through, but the institute goes on. If after a 
time there's a big falling o.ff, you might decide whether to cut that One off, 
but it'-s not'quite so difficult because there's no permanent facUTfcy associated 
with it, and its staff could probably be dispersed relatively easily.' 

And the third group is' the one in which I find nearly all the interdisciV I' 
iinary activity around the university falls and that is the so-called shadow 
'institute which is very little more than a brochure, a set^ of people who meet 
for seminars, who maybe put a couple of courses under the blanket title of some 
program whose maih purpose in having an institute at all is simply to increase 
their visibility to the outside funding agencies, and credibility perhaps. And 
theiVvvisibility to students^and faculty members Within the university. And 
those,.>iRce they're not very costly, you don^t have to worry very much about how 
you get rid of them .o^- what you should do with them. They can hang on for a long 
time without costing you too much. Certainly it works out with many institutes • 
that you don't save much in 'the way of money if you do cut them off. You shoulB^ 

. always bear that in mind. And the .human cost of cutting* something -off in some 
circumstances may well outweigh the balance 'that you'd save. 

Comment : Let's say, :iOmebody wanted to start ^ program'in technology assess- 
ment or something like that. First of all, we would probably offer them some 
seed monev to do a little research, buy a little faculty released^tine. The spon- 
sored projects office at Stanford keep^ far.alty research interests, potential 
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interests, on a ajmputQr file,, so we would try to match up and identify other 
.faculty that they didn't know about. We would help them to bring the group* 
together. - 

We also' keep a very close eye on what's happening in Washington. «/Jnd we will 
try to put them in touch witK possible fundi ng^-cfurces, agencies that might be 
interested in their activities.' If it looke^^as though afteK^ few months of dis- 
cussion^ there was the opportunity for a viable program, and thsv could give 
■pretty good answers to the que'stions that I mentioned earlier as^to what their 
program would contribute, then we might charter them for a year or to see if 
they could get going. , ' • • 

It's always though, I thitik, dominated by one entrepreneur. One, or a"tnio;st 
two. The history of these university prjojects rarely seems tio be a group of 
equals coming together. 'Someone is the prime mover. And one of' the questions to " 
which we attach a lot of importance in the review is, "How is that leader going ^ 
to be replaced? What is the replacement? Is this a one-person show? What's going 
to happen if his interests change?" 

Very often the sort of person who will float a venture Jike that is the sort 
of^ person who will hop out pf it in a year or two, and then your question is, 
what are you going to be left with? Who is' the next, not necessarily charismatic, 
we've already downplayed -that word this morning, but who is going to be the 
really dynamic* leader? Who's going" to take this thing over and make it go? 

' ♦v 

Question : I would like to ask Dr. Bevan a question about indirect costs. 
On those large projects, quite a sizeable amount of money- is involved in* indir- 
ect costs. It seems me that, within the university, both faculty and admini- 
strators should know how these monies are being used in. a fair accounting for 
both parties. . 

Answer : I agree. In fact, you've got to go i'nto such detail with the fed- 
eral government that those documents are there. But I think many" adm] ni strations. 
jnake a mistake in making those available to interested individual investigators. 
The problem is, of course, that individual investigators want to see where those 
dollars are to make some sort of argument. Well, the investigators are being 
treated unfairly. Almost everyone, in the institution, is being treated unfairly. 
All we have is a big box of cost we've added up which we've now documented with 
the government and the. government has said, "Yes. You can recover X millions^of 
dollars." How do we recover it? Well, we^ve decided that in mdst institutions 
• the number of people is perhaps a fairer way than the total dollars going 
'throu:jh the project. 'So we say, 'I'All right. We've got X millions of dollars to 
recover. We've got X millions of dollars of federal 'salaries. We'll make-a 
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simple ratio and for every dollar that we receive in a direct way, we'll spend 
47 cetlt^ into this pool of costs that needs to be recovered.". _ 

Question : But the time spent wr iting the proposal is no't recovered?' 

Answer : '*No, but the important thing is not so much getting more money, but 
having some sort of-stabilizing mechanism so that 'if all of qt sudden the grant ♦ 
gets cut off, the guy isn'^t either without a job or teaching freshman orienta- ^ 
tion. / I 

Comment : I'd like to add a few points to thijs, because it's really an argu-: 
ment that has some very significant implications.' If we .identify and recover all 
indirect costs for proposal preparation, our indirect cost rr.tes will look more 
like Battelle's indirect, cost rates. Who will scream? The faculty will .scream 
their heads off that theadministration is trying to do them in, that they're 
using all their project funds for indirect costs. And most project directors in 
an agency' like the National Science Foundation have come out of the academic ^ 
environment and they may not have had any contact whatsoever with the adminis- 
trative side of programs in the university. But when they get to Washington ^ 
they're instant experts on indirect costs, and. they're going to try to brain- 
wash the principal investigator, and they'll tr^ to beat the institution down. 
So it really is not a simple situation. ' * . 

Comment : The instability of funds, parti culafly in the last Yew years, is. 
not^.good. You can't get a three-year grant any more. You get something like a 
12 months grapt or something,, so V?hat a principal investigator who's living on 
hfs own grants has to do is diversify. So you end up being a hustler. He's writ- 
ing these proposals ^nd sending them out, and he almost has to be overcommitted 
•in order to survive.] There's a wastage there, a tremendous wastage. The people 
who get hurt are thelpeople who don't want to build empines. The guy who really 
wants to do research [almost has no choice. He has to devote a lot of his time 
to hustling first. ; ' ' ^ 
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ENVIRONMENTAL ISSUES AND LAND USE PLANNING 
James R. Pease 



• In many respects land use has been an economic or social issue, rather than 
an environmental one. Planning has served :the needs of commercial and'^'industrial 
entrepreneurs and supplied the services to accommodate growjth and development. 
Its chi*ef implementing topi, zoning, has been used to establish a set of rules 

<under which property value is protected and the developer will have some idea 
of future speculative values. , 

Since Earth Day of 1970, things have changed. A deeply felt concern over 

. the- natural environment which provides the setting for oijr social and economic 
activities has manifested itself in diverse and important ways. Environmental 
concern is not a flash-in-the-pan, an eccentricity of a few birdy persons, or a 
luxury for an indulgent society. It's here to stay, which surprises and delights 
me, and we need to' figure out how to incorporate the concepts' and techniques ot 
the resource specialist and ecologist intq^^our planning. 

Zoning, and other police power techniques, are now 'being used to protect 
from development as well as to protect for development. This is quite a diffef- 

••ent twist on the traditional' appl ication of zoning and is a reason we are uncover- 
ing new conflicts in our planning. Implein^nting plans now means restriction, 
and restriction implies, economic loss, and .•economic loss places planning in an 
adversj^ry role with respect to market economic roi'ces. That is a serious problem 
and one which is currently receiving much attention throughout the nation. Ideas . 
and techniques are desperately neede to| harness [ 'inning objectives with eco- 
nomic incentives ^ • 

Environmental planning needs , of course, to be integrated with economic and,/ 
social planning. Before.'the integration can be accomplished, a systematic method — 
of dealing with the various environmental concerns needs to be devised and mini- 
mum base level standards established. s 
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James R.^ Pease is Land Resource Management Specialist with the Extensiop 
Service in the Oregon State University, Department of Ge'dgraphy: He has worked 
with the Oregon Governor' s Executive Department in preparing a format for proces- 
sing environmental impact statements and in preparing a publicatinn on Oregon's 
1973 land use legislation. • . ' . , ' • 
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Just what are the environmental concerns which are important to land use 
planning? I'd like to offer five categories fot^' the sake of discussion: ecolo- 
gical process, natural resource factors, natural hg^rds, open space and resource 
production. . ' ' . 

Ecology deals with relationships between living organisms and the air, water/ 
and soil of their environment. Energy fliw and "nutrient cycles are the funda- 
mental concepts undfe^rlying the ecolo gist's interest in d/iversity, food chains, 
entropy, succession, and ecosystem stability. Ideally tihe ecologist would offer 
the planner a model which could be used. in a city.or coiinty to classify ecosystems 
reveal the carrying capacity of each ecosystem, and suggest criteria for ecologi- 
cal policies. It would -all be very objective,, rational,, and scientific. The 
planner, would then be sure he is dealing with the environment in a holistic 
rather than piece-meal way arid he would be "off the hook" for making arbitrary 
value judgements. ^ - 

Unfortunately, ecologists have not come up with such a classificatiori model, 
J"carry.ing capacity measurements, or criteria for eco:iogical policies. It will be 
some time before the state of the'^art arrives-at the point where energy flows 
and nutrient cycles will be ^part of a city or county land use p^an. Even if 
scientific techniques do advance to this point, there are still ecor\omic, social, 
and political problems with implementing ecological policies. Energy flows and 
nutrient cycles are nat yet, establ ished as legal grounds for upholding a police 
"power regulation. For example even if ecosystem characteristics. Were well esta- 
''blished for the life cycle of waterfowl in a given area and it were known that 
- certain lakes and wetlands were of critical importance as nesting or wintering 
areas,, it is*'questionable whether police power regulations coul^ restrict filling 
draining, or removing aquatic vegetation for that reason alone. 

Nevertheless, /it is possible to build into land use planning certain protec- 
tion policies for ecological process^, everl if not in the strictly scientific and 
systematic way desired. For example, a shoreland ordinance recognizes the inter- 
relationships of a water body and surrounding lands and can serve to protect 
waten temperatures, waiter quality, ^nd wildlife habitat. 

The sec-ond ' category, natural resource factors, includes pollution of -^ir or 
water, soil erosion and compaction, wildlife "management, and pest or vegetation 
control. Most federal and state standards and programs are aimed at this cate- 
gory. Its parts are easier tj) measure. and regulate although the standards and 
practices are not necessarily ecologically. sound. Water pollution standards, 
for example, do not often reflect the various factors related to assimilative^ 
capacity of various -aquatic ecosysJ:ems. Local plans can incorporate existing 
stalidards or adopt special standards for areas not adequately covered in state or 
federal standards. 
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A third catecjory of environinental concerti is related to hazards to. health 
or property,. Hazards can Include soil .movement, flooding, wind or water erosion, 
and air inversions. Hazards can be identified and mapped and procedyres and 
standards can be established... .Jo some extent, this is now being done in some 
counties' and cities. The sociarjuSvUXication and legal basis for this, kind of 
environmental regulation are well establ i/hed. , The techntbal expertise is avail- • 
able in various agencies and private coi?'sul tants so that local plans can include 
provisions for natural hazards. 

The fourth" category is open space for racreation, aesthetic, historical " or 
scientific-educational purposes. Most plans have some provision for open space 
needs, although there is'^often a wide disparity between what is set forth in the 
plan a;id what can actually be accomplished on. the ground. The term open space 
• has/been used in. so many contexts in, plans that it has.no precise meaning, .''If 
■ it is to. be used as a technique for' accomplishing environmental objectives,, its 
A use should be clearly defined in the plan. A narrow definition would restrict 
its application, to public lands (or candidates for public^ lands) which serve a 
clear -function Velated to recreation, aesthetic, historical, or scientific-educa- 
tional purposes. It would have to be designated on a map and given a priority 
In a public dcqUisition program. 

Open space (faa, of course, be viewed in broader ^:erms than given in this 
narrow definition. ^However, if it is to dp anything more than r'eflect idle 
wishes, an implementation program needs to be attached to each parcel of desig- 
' nated land. 

The fifth category of environmental concern is r^eso.urce production. The 
resource* production Activities will vary from region to region, but can include 
agricultural land, timber Jand, mineral extraction sites, cranberry bogs, and 
fish or shellfish harvesting areas. The need for protecting these resources is 
well recognized, while the techniques for accomplishing such protection are not 
very effective. Preferential . or deferred tax treatment and zoning are the princi- 
pal protection techniques currently used and neither really can be coui^ted on to 
achieve the- objective over the long haul. Certain Wew techniques, such'as trans- 
ferable development rights and conservation easements in combination with clust- 
ering are being investigated to strengthen protection of resource lands. 

Oi>ce the resource lands are identified and appropriate ^pol icies developed, 
serious thought needs to be given to this question of effective protection. A 
'knowledge of the legal li^Bits of the police |5bwer and a will ingY^ess to offer 
attractive incentives., perhaps utilizing new techniques, are needed to accomplish 
resource^ production goals. . . " ^ 

rn'-siilnmary, natural environment concerns cover a wide spectrum of planning 
problems, A systematic method of integrating environmental concerns with econom- 
ic and social goal's needs to be articulated as part of the planning process. 
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Methods ^and techniques for establishing minimum base levels of protection and 
a trade-off" system above the minimum base- levels also should be part of environ- 
mental planning.' ^' - . 

Planning. conceptualization has been dominated in Oregon, as elsewhere, by 
the use of a zoning map^. In fact, it's often difficult to te-11 the difference 
between a zoning map and a plan, except the zoning ordinance tends to be more 
detailed. ' ' 

Is there another way of doing it? Performance planning represents a some- 
what different perspective. - 

First, a word of background is in order. In September, 1973, Oregon State 
University Extension Service contracted with Clatsop County, 'Oregon to assist 
them in updating their comprehehsiv-^i plan. As part of ^his project, OSU Exten- 
sion was to }telp the county develop^a planning iradel which would address the . 
problems discussed earlier. . ■ 

The planning model eventually developed and adopted by the county is called 
Performance Planning. It^ focus is on meas^iring, effects of development activities 
instead of regulating uses, and evaluating the effects against desired levels of 
environmental and 'community (social-economic) characteristics.. The ch^irt on the 
ne.xt page illustrates the general outline of the planning model. 

As can be seen from the chart, there is an Environmental Plan and a Community 
Plan.. The Environmental Plan provides the setting for the social and economic 
activities covered in the Cormiunity Plan. Environmental policies are implemented 
- by performance standards, conservation easements, a capital expenditures program, 
an environmental impact report,, and a quality point system. Performance standards 
(standards based on -effects of an activity which are rrteasurable) provide minimum 
base-levels of en^^ironmental protection while the Step II Negotiation Process * ^ 
provides a structured format for evr-^ .ating certain projects expected to have" 
major impact on the environment or the community.. The Quality Point System of 
Step II requires a proposed 'project to accumulate a certain number , of points, 
say 60 of a possible 1-00 total points. Points are awarded on the basis of rela--^ 
tive impact on housing, environmental quality and coimiunity facilities. The 
environmental quality, points are computed on a scale of 1-5 and reflect varying **' 
, degrees of negative imfiact on open space, pollution, biological communities, 
unique sites, and productive natural resources. 

To follow jjp. my earlier remarks on- envihnmental issues, I'd like to explain 
briefly how we orgai^ized the five categories in the Environmental Plan. 

The plan is organized around four principal sections: landscape units, ■ 
critical hazard^areas, public open space, and priority resource areas. * ' 
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PERFORMANCE PLANNING MODEL 
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Land scajge Units - Tht^ basic idea of the landscape units is that they reflect 
a set of character sties v/hich, taken together, constitute a natural process, 
The soils, hydrology, biota» and landforms are interrelated as an ecological 
unit. Thus, environmental policies can be established to reflect overal.l natural 
\^^' processes of a. landscape unit, as well as specific resource limitations. (The 
«• landscape unit section encompasses some of the concerns in the naturat res6urce 
factors category as well as the ecological' process category.) 

Each piece of land is in* a landscape unit. Twelve landscape units were 
identified for Clatsop County: 

1/ Coastal Beach . » 

2. Dunes' 

• 3. Alluvial Lowlands 

4. Alluvial Terraces ^ 

5. Marine Terraces ^ 

6. pi^eshwater Wetlands 

7. Estuary Wetlands , 
8.. -Cbast Range Foothills 
9. Sedimentary Uplands 

10; Basaltic Uplands . ^ » , , 

n. Headlands ' \ * 

12. Waterbodies and Shbrelands , 

Once the land is classified, policHes*and planning actions are prepared for 
each landscape unit.' The units also provide the fraipowork for using environ- 
mental performance standards to reflect varying land capabilities. 
• ' Cr/tical Hazard Areas - The second section identifies hazards to life and 
property, such as mass movement (soil creep* earth flow, slumping), flooding 
and er9sion. Each type' of , hazard is classified into categories according to 
. the degree pf risk present. For example, the Flood Hazard category may have 
three classes as follows: 

Class I - Seasonal ■ high water areas 

Class II - Floodplains subject to ponding from 100 year flood 

Class III Floodings, which experienced heavy damage in floods and 

* which are' withui^e moving Current of 100 year -f loi^id.- - • 

Performance standards are prepared for eachjia^d^ — ^'"pemTTsystem for building 
^ In a hazard area is necessary to morrtfof'idevelopment. 

Public Open Space - The definition of open space which we used is somewhat 
more restricted than most*. It goes like this: " 
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For the purposes of this plan, open spacp win be defined as: 

Land which is open to the sky. which serves an identifiable ... ^ * 

function by remaining as open space, and which is under 

public control through either public ownership, dedicated ^ 

easements, or publtc trust. Types of public open space - 

include aesthetic sites, recreational sites, critical wild- 

life habitats, and areas of scientific or historlca.1 interest* 

Criteria. for open space designation: 

1. Must be mappable 

2. . Serves an Identifiable function as listed under Functional Definitions 

of Open Space. {Described In Clatsop County ?Un\ 

3. Requires public d'esignatldn for protection as open space" 

4. Public need for the site must be established , 

I 5. Must be reasonable to implement within a reasonable period 

/ ' * ' 

• The reasoning for this' limited definition is that most open space plans don't 

get implemented because open space is used to cover too many planning objectives. 
In the performance pla^wing model, open space can be achieved by other parts 
of the Environmental Plan and by performance standards in the Community Plan so 
that only public open space is included in our definition. 

' Priority Resource Areas - The term "prior1ty"-1s used intentionally to denote 
an order of significance." Priority Resource Areas are defined as lands contain- 
ing natural r^esources oF either existing or potential economic valcie which require 
some form of protection in order to conserve or util ize^ wisely*.*' To be designated 
a priority resource area, the area must serve an important economic function and 
be subject to loss of the resource' in the absence of conservation measures. " 
Included in the category of priority resources are: forest lands, fisheries, 
agricultural lands, mineral resources, and Water supplies. Other resources may 
be added to this list. ' , 

Each priority resource area has policies and planning actions to yuide deci- - 
sion making relative to these areas. Techniques for carryipgout policy may 
include zoning, conservation easements, clustering, and special property assess- 
ment. • ■ - 



SUMMARY COMMENTS . 

The approach outlined in* this paper represents a' beginning of a performance 
planning process,* not an established formula. It pi^esents some ideas and proced- 
ures which can be molded and shaped to fit local conditions and planning goals. 
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The various parts of the tnvironm^nta'l Plan can be more finely tuned In 
time. The landscape units, for example » can be broken down into various levels 
of detail to better reflect complex environmental Conditions affecting develop- 
ment. It would ailso be desirable to create performance standards for the land- 
scape units which would express carrying capaci/y limitations of each unit. It 
may even be diQ^irable to go beyond this and assign values to the landscape unitSj 
recognizing that not each unit has the same i/elative value. Levels of perform- 
ance standards to correspond to levels of Vc/lues could then be devised. These 
kinds of environmental perforinance standartls, weighted to reflect varying values 
and devised to express carrying capacity /f ecological units, will require a 
continuing research effort, 

In order for environmentaT values tb have a significant place in the deci- 
sion making process, we need to proceed beyond rhetoric and propose methods. 
With a choice of methods and techniques the planner can then put together the 
combination which responds best to his planning needs. 
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Session "19 



THE ULTIMATE CIVICS COURSE 



Willi am R. Van Dyke 



Among the material's I receivechin preparation for this discjussion was a 
multi-colored brochure with the theme of the World's Fair prominently displayed 
6n the front: "Celebrating Tomorrow's Fresh New Environment/ I can't help but 
feel that the celebration is a little premature. While we'/e made some excellent / 
initiar$»-,eps in the direction of environmental protection, many of these efforts^ 
began in a time of economic prosperity and supposed energy abundance. Now that • 
both econom'^c prosperity and an abundance of energy a/e in question, there a 
temptation to sacrifice environmental values. The j^al test of the'se values lies, 
ahead, not behind. Because the real tests are bef/re us, the question posed in 
this session, "How can environmental values be incorporated into deci$'1on making?" 
is a highly important one. 

• My approach to this question will draw heavily upon my experience with OSPIRG. 
Bel'ore I address the question, therefore, it is important that you know a little . 
about this organization. OSPIRG stands for Oregon Student Public Interest Research 
Group. The research we do involves consumer and civil eights, as .well as environ- 
mental issues. But, the important word ,is Student. Students on 15 Oregon campuses 
make up the board of directors which decides the policy, projects undertaken , ;^"hd 
hires and fires staff. And students provide the person-power to carry out these 
projects under the supervision and advice of the ten staff members they have hired. 

Early in OSPIRG^S three year existence, the student board of directors cieoi- . 
ded that a major goal of the organization would be to examine the performance of 
government agencies and recommend changes where research' showed that improvement 
was nieeded. This decision added two major tenets to the previous commitment to 
student participation: recommendations for change would only be based on thor- . 
ough, in-depth research; and the government decision-making process would be a 
major focus of that research. ' , ■ . 

Today, the student who participates in OSPIRG research gets more than just 

' a chance to press for more equitable consideration of environmental values— or 

■■ ■ ' ' 

William R. Van Dyke is a staff member of the Oregon Student Public Interest 
Research Group (OSPIRG)- in Portland, where he directs student research as well 
as carrying out his own research in government agency policies; for exampld; 
those relating to highways, pesticides, reforestation, and park/ing. 
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consumer and civil rights values in government decisions. He or shetalso 
participates in an intensely educational process which might be termed, "The 
Ultimate Civics Course." In the process of his research, the student closely 
scrutinizes and analyzes the actions of government. Upon completion of the 
research, he often becomes' involved in the governmental decision-making machin- 
ery as he tries to achieve afdoption of his recommendations for change. 

My answer to the question posed for this session is this: more people^- 
, not jus't students — must participate in that -Ultimate Civics Course. Environ- 
mental 'values will only be reflected in the decisions of government when the 
public actively makes it clear that it desires these Values. To illustrate how 
this involvement can work, I will briefly look at some examples of OSPIRG's 
participation in three steps of the decision-making process: legislation, 
standard setting by administrative agencies,' and enforcement of established 
standards. ^ 

OSPIRG's full participation in the legislative arena is limited by a tax 
status which prevents any substantial lobbying. Nevertheless, OSPIRG research 
has played an important part in some legislative, decisions. The issue of Cape * 
Kiwanda is one example. of this importance. ^ 

Cape Kiwanda is a virtual ly- unique area of sandstone formation om the Oregon 
coast, one that has 'been widely acknowledged as a natural wonder." The Cape it- 
self was formed as a result of a large off-shore rock which protected the sand- 
stone on shore from the ravages -of the sea for thousands of years. Unlike mo^t 
of the Oregon coast, this area was privatelV owned. While the owner had main- 
tained *the area in its natural state, he experienced increasing difficulty in 
meeting tax payments on the land. In 197?, he offered to sell the Cape and some 
surrounding land to the state as a park. The State Tranjsportation Commission 
turned- him dc5Wn. The Commission claimed that a number of personal injury acci- 
dents resulting from falls from high^^cliffs on the land rendered the area unsuit- 
able as a park. In late 1972, a private utility announced tltifft it had purchased 
tf^tions on the land, and was considering construction of a nilcTear power plant 
north of the Cape. \ \ 

OSPIRG's study of the area found that the Cape was in fact a ih^que natural 
formation. Moreover, through comparison to the structures of pther rtUQj^ear 
plaf)ts, the study demonstrated that it would be virtually impossible to hide the 
visual presence of the plant facilities. They would inevitably obtrude upon t{ie 
natura/ beauty of the area from many vantage points. Finally', OSPIRG discovered 
that mist of the personal injury accidents had occurred in one isolated area 
which coj^jld be easily fenced. As a result of this study.; OSPIRG disputed the 
fiTid1f^;(}S oXthe Transportation Commission and recommended state purchase of "the 
lan4.^as a par^>-* ' , ^ 
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As a result of the findings in this report, the state legislature passed a 
' resolution expressing . its sense that the Cape should be acquired by the state. 

This resolution, together with publicity which followed disrseminatiom of OSPIRG's 
report and presentation of findings to the press, generated pressure^bn the pri- 
vate utility to abandon its plans. - In mid-1973, the utility's options expired'. 
After some negotiation with the owner, the "State Transportation Commission 
purchased the Cape for use as a park. 

It took the intervention of a private group to demonstrate the environmental 
value of Cape Kiwanda, to dramatize the fact that it was- endangered by private 
development, and to- discover that the major Transportation Commission objection 
to acquisition of the land could easily be remedied by fencing an isolated sec- 
tion of the land. 

Administrative policy or standard setting has been' the area of greatest focus 
for OSPIRG's environmental efforts. Our most recent proposal in this area deals 
with air'quality standards. ^ . 

The Environmental Protection Agency has already required that certain air 
quali'ty standards be met nationwide. The main problem areas in meeting 'these 
standards have been metropolitan a'^eas. As a result ^of a court suit, the EPA , 
was directed two years ago to establish policies for "non-degradation" of air 
V in areas which exhibit less pollution than this first set of guidelines would 
allow. ' 

In the fall of 1973, the EPA took ^testimony from the'states on non-degrada- 
tion policy^ In the name of the Governor, the Oregon Department of Environmental 
Quality suggested fairly strict guidelines. These guidelines would have allowed 
states to designate areas as especially important for preservation of air quality. 
Any facilities constructed in these areas would be required to meet certain pollu- 
tant standards. ' 

The EPA has now proposed its guidelines of non-degradation. These .are far 
less strict than the proposal urged by the Oregon environmental agency. Moreover, 
while the Oregon Department of Environmental Quality has authority under state 
law to establish such standards, it has not followed its own advice to the EPA. 
To date, no standards have been adopted to insure non-degrada.tion of air quality 
in the more pristine areas of Oregon. 

OSPIRG has formally proposed regulation^o insure maintenance of pristine 
air quality'. With certain modifications, this proposal is identical to the advice 
^iven the EPA over a year ago by the State of Oregon. OSPIRG, however, has, tu- 
ally called for designation of.Natjonal Forests apd Parks as specially regulated 
areas. In addition, the proposal would require monitoring of air quality in any 
pristine areas for fifteen months prior to construction of any .facility :^hich 
would emit certain pollutants.- Any facility constructed would then be required . 
. to control pollutants so as not to reduce -air quality below a certain level. 
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Under state law, the Department of Environmental Quality must react to 
these proposed regulations within thirty days. Again, the prodding of a private 
group'has been necessary to force action by state government on an environmental 
problem. • 

Environmental standards must, of course, be enforced to be effective. With- 
out ggod enforcement, successful efforts to gain adaption of environmentally 
sound standards become empty victories. OSPIRG is also involved in work to 
insure that environmental standard^' wil 1 be enforced. 

During the summer of 1974, an OSPIRG student intern compiled a handbook on ^ 
water quality. The book tells citizens how they xan analyze water pollutant-^ 
discharge permits to determine if permits have been validly written by the State 
Department of Environmental Quality. . The handbook also details procedures for 
challenging these permits, if they are less thalv adequate. 

As a second part of' this project, OSPIRG -has organized' students to determine 
1f permits already issued are being complied with. Throughout the state this 
,fall, students from a number .of colleges and universities have been patrolling 
certain rivers on weekends.* Discharges and dumping into each river are .careful ly 
'recorded, and samples of discharges are taken for analysis. tUsing this informa- 
tion, students then check Department .of Environmental Quality files to determine 
if .permits have been issued to allow dumping or discharges they have found. In 
cd'ses wherei;discharges are allowed students also compare^ analysis of the discharge 
^toj^evels of pollutants which the permit allows. Violations of any permits will- 
be brought to the attention of the' Department of Environmental Quality. Students 
will then monftor any actions of the environmental agency to bring violators into 
compliance with their permits. 

^ ■ In pressing for consijderation of environmental values, we have found several 
state laws extremely h*elpful. Oregon has a recent public information law which / 
requires disclosure of o -vernment information except in specifically limited / 
cases. A new public open meetings law requires that meetings on most public 
policy decisions - aside from hiring and firing of personnel - be open to the. 
public with adequate notice to the public. An administrative petition law requires 
$tate government agencies to react to rules proposed by any group with legal* 
standing within :thirty days. This last law allowed OSPIRG to propose the air 
quality standards I mentioned earlier. , ^' 

University and college faculty members have -provided support for OSPIRG.'s 
research. Some instructors have allowed credit for OSPIRG projects. Others 
with expertise in areas OSPIRG has researched have served as. excellent* resources ; 
for that work. . " , i / 

OSPIRG has researched many areas in addition to those I have mentioned: the 
use of DDT on tussock moth infestations, the. removal of prime farm land from 
agricultural production, and statewide land use planning to name ^ ^^w. The 
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examples I have detailed here are, however, /representative of OSPIRG's total 
experience with public. decision making. .Thi$ experience illustrates that action 
by private citizens can be highly effective in urging consideration of environ- 
mental values . More importantly, oyr experience shows that these values may be 
considered barely, if at, all, without citizen action. 

Citizen action is needed at all levels of decision making: \legislative, 
adminis^trative policy setting, and enforcement. Projects like Cape Kiwanda and 
the air quality proposal are designed to induce action where go^rprnment is reluc- ' 
tant to act. Projects such as the water quality handbook and river monitoring 
are designed to hold government accountable for its decisions when it does act. 
This is the focus of The Ultimate Civics Course. 

The OSPIRG experience provides several guides for those who want to increase 
the importance of environmental values in decisions that are made. The firstv^ 
civics lesson: there is qo subs^titute for solid factual research to ba'ck up 
arguments for these values. OSPIRG's impact on decisions has -clearly increased 
as it has built a reputation for credible research. Second, it must be clear to 
decision makers that there is wide support for the course of action being argued. 
OSPIRG has the support of stu.dents on 15 different campuses in the state. It 
achieves even broader public support by disseminating the results of its research 
through releases to. the news mediA, Finally, people in states lacking laws which 
open the decision-making process Ito the pubric must begin pressing.for publ.id 
information, public open meeting/and administrative petition laws such as those 
I have described. These laws are, of course, not immediately environmental issues. 
But without them,* "the public laJks access to the decision-making process. With- 
out this access, the difficulty/ of pressing for consideration of environmental 
values is multiplied many times. This is perhaps the most important lesson in 
The Ultimate Civics Course. / 

Participation in The Ulti/nate Civics Course can be exciting and reward- • 
ing experience. I would be dishonest if I did not also say it can sometimes he 
a frustrating experience: But above all, it is an important undertaking. With- 
out wider public interest in government ' s decisions, "Tomorrowls Fresh New 
Environilient" is an unachievable dream. ■ \ ■ 
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''^ Session 19 

environheW values and decision making 

m N. Lee 



Jn talking ttfday about the »incbrporation of environmental values in- public 
decision making, I shall take it for granted that the decision making processes as 
we know them are el ite- processes. ^ That is not, of course, to say that the feel ings 
of the general public are unimportant, or even that they are not taken into ac- 
count. But there can be no doubt that environmental values have been articulated 
in recent years primarily by members of what is, by any historical political stan- 
dard, a special interest group.- I say that not to denigrate the environmental 
movement--certainly the results that have been achieved by environmentalists are ; 
far out of proportion even to the intensity of their own, often passionate, feel- 
ings. Yet it is important to remember that environmental polittts has, over the 
past several years, become a subsec'tor of "politics as usual." This elite or 
V'politics as usual" emphasis, however, sets some interesting and important limits 
oh, the kinds of values which are articulated andlUhen incorporated into the. dec- 
is iof^ma!<i*ng' process , 

Th^erefore, rather 'than rehearsing with you the positions -normally taken by en- 
vironni^'t^lists as they , confront government decision makers , it s.e.eni^' to me useful . 
to try to- place some of these claims in a broader, though sti^l elite perspective. 
To do th-at, 'I'd Itke to share with you some of the thoughts of three writers: 
''Laurence Tribe (1) is an attorney with a mathematical background, who now teaches 
at the Harvard Law'school; Robert Socolow (2) is a physicist who now teaches en-- 
vironmental studies at Princeton; an(J Robert Heilbroner (3) is well known to many 
of you as ap economist whose most recent book. An Inquiry into the Human .Prospect , 
has gained wide attention.' What these men share is ah uncommonly broard perspective 
on the nature of the environmental problems which we face. Td like to use their 
ideas today to suggest the 'kinds of questions we should raise about the incorpora- 
tion of values into decision making processes, particularly .the deci.sion-making 
processes that we '.re faced with in the United States. • • , " 

But to start off with, Td like to give you an excergt from a speech that was 
given here in Spokane on August 15th (4). It was originally to be given by Vice 
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President Gerald Ford,, but by August 15th he w.^s no longer Vice Presid^t, and was 
detained in Washington on what his predecessor called "the people's busTness," Mr. 
Ford's speech was read for him by Interior Secretary Rogers Morton. In that speech, 
Mr. Morton said, "there ara some wel 1 -meaning- peopj^e who see the environmenN:al 
issue as an 'either/or' proposition. ' They would make the environnient the ove 
riding consideration in all our activitie^, regardless of the consequences, re^ 
gardless ot the sound, middle-ground alternatives that might be worked out,.,I 
respect, those views and the people who hold them. But will they please explain, 
under a zero growth philosophy, how we can provide- the jobs required. We must 
generate 17 million new jobs in ..the '^next decade. How are we going^'to do it with- 
out^ vigorous economic growth? How do we rebuild our cities, modernize our trans- 
portation system and provide better heal ch fac^il ities for our people, without the 
funds th^-t growth produces? How do we generate the revenue to meet the growing 
.claims upon government for expanded public services? And how do we pay for the 
•environmental enhancement envisioned in programs already underway? The cost to 
government and industry will reach $275 billion dollars during the next decade. 
Where is the money coming from, exce:;^ through economic' growth and. the productivity 
increases that help to provide it?" 

The President's words reflect a set of thoughts which have been heard fa-r and 
wide, particularly in, recent months, as the energy shortage has provided a public 
issue which can be brought to bear against the pleas of environmental advocates. 
That theiTie is that environmental concerns are not the only concerns to be met by 
public agencies. Accordingly, environmental values are not by any means well en- 
trenched, particularly now at the national government level. As one moves from 
state to state, there is also a great deal of variation among the different states. 
Hence, the need for continued pressure by that group of people who have special^ 
ized in the past on the advocacy of . environmental values— the environmentalists. 
Without that pressure, it is likely that environmental programs would,. in many 
cases, wither av/ay. ■ ^ - • . 

In addition, it "is most important that we realize that opponents of the en- 
vironmental movement have some strong values of their own to defend.- The next 
paragraph of Mr.. Ford's speech ^began, "Man isn't built to vegetate or stagnate. • 
•• We like to progress.*' Of eeu'rse, the President's invdication of progress here was 
meant specifically to take issue with the ptiilosophy«of no growth. And the res- 
ponse of those who advocate a slowing of our growth raie would surely bfe that pro- 
gress-has become, in this advanced society, a goal of many dimensions;, that is, 
ttiat progfbss need not cotfie only in the form of economic expansion. But if pro- 
gress is to have/ a non-economic component as well,_wh^t should this component look . 
like? . ^ . ' . • * 
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In 1972 highway off'tddls in Los Angeles County decided. -to install \nearly 1 ,000 
plastic trees along the side of a freewa/T They had been impelled to do this by 
the fact that new .construction had left too narrow a strip of dirt by the side of 
the road to sustain natural plants. Moreover, it seemed .1 ikely that no natural 
trees would be able to survive in the smog-laden "atmosphere next to .the freeway. ' 
Shortly after "the 'trees Were installed (it hardly seems fair to say "planted"), a 
number of unknown, but presumably irate citizens came by at night and stole sev- 
eral of the plastic trees. Some others, wittier but presumably no less irate,, 
installed plastic birds in the plastic trees,- The combination of vandalism and., 
ridicule proved quite persuasive to Los Angeles County officials .and the plastic 
treps program was sumnarily halted. , * 

The symbolic — that is, 'value-laden— impact of the plastic* trees decision has ; 
so far sufficed to fuel two scholarly articles. The first of these was v/ritten 
'by my former colleague Martin Krieger, a planner who now teaches at the Uniyersity 
of Minnesota. In an article entitled "What's V/rong With Plastic Trees?" Krieger- 
noted that "the demand for rare environments is. . .learned." This means that "con- 
scious public choice c^n manipulate this learning so that the envir.onments which 
people learr>, to use and want reflect environments that aVe likely to be available 
at a . low cost." (5) Krieger^s bold statement .of this position (which is rather 
rnore" cotrnion-^than we suppose, I think) inspired in turn Laurence Tribe's "Ways Not 
to Think About Plastic Trees" which ! shgll turn to in a few minutes, What is 
germane here is that we would do well to consider in addition to the'idea of 
(one-dimensional) progress, the notion that human beings are, after all, quite 
adaptable. Thus, although we have only one earth in which to live, there may be 
many millions of ways in which the. people who live on that earth can learn to live 
with whatever state the environment is. in. Between progress and adaptability, we 
have two sets of important values which stand, at least partially, in opposition . 
to some rather deeply held positions of anyone who would count himself an environ- 
mentalist. 

I think it is cleBr that analyzing the fundamental value conflicts that-;are 
embo"died in these issues is an enterprise which complements the more pragmatic 
concerns that Bill Van Dyke and Jim Pease have shared with us already in this panel. ^ 
What I should like to propose is that we cons.ider two approaches to the question 
of values., The first of these is the analysis of what Robert Sbcolow has called 
-^'failures of\discourse. That is, "SocoloW argues that environmental conflicts 
are, in significant respects, failures ^f communication rather than fundamental 
conflicts. He offers us the hope, then,, that environmental value confl icts. may be 
"dissolved"; th.at they may be resolved ^in freer communication. The second approach 
is that of Laurence Tribe, namely the idea that in the environmental ethic we may 
find at least the beginning of a religious restoration in. our society, the restor- 
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ation of religious values. Certainly, the idea that Nature is in some respects 
holy, is not a totally foreign-one. ' . 

Although environmental conflicts are undoubtedly complicated by corrmuni cations 
problems, Socolow's • notion of a failure of discourse is meant to describe some- 
thing deeper than. a mere misunderstanding. A failure of discourse involves a set 

■ of habitual attitudes t^ard natural things, and also a set of,habitual attitudes . 
toward the decision making process. In order to^ change them, it is not enough 
simply to say, "Well, we are reasonable people, we can reason this through," That 
something more than an appeal to reason is involved is important, at least tact- 
ically. For example, one of the speakers this morning was a state official, who.- 
appealed to university people to maintain their credibil ity in the public arena. ^ 
He meant by credibil ity' technical skill. Yet I believe it important to keep in 
mind that. credibility is first of all a political quantity; just because one is 

' technically correct does not mean that. what one says is credible. Bel ievabil ity 
is not an entirely rational matter. 

Socolow discusses four failures of discourse, all .of which are interesting for 
those of you who are involved in negotiation ^over environmental projects. The 
first failure of discourse is that of technical • credibil ity: quantitative data 
are. very often discredited. If the "experts" disagree— as they often do in en-^ 
vironmental cases— there can rapidly come to be mistrust and squabbling over facts . 
*^/hich are really- quite elemental. That is, even facts which, in other settings, 
all the disputants would agree to suddenly turn out to be up for grabs. 

A related challenge to technical judgement is the 'failure of discourse which 
develops when numbers become constraints. * Often, empirically based numbers are 
adopted within regulations or legislation. Once this happens, the numbers are, 
in effect, frozen.. They become non-negotiable items which serve to bind future 
discussion. Perhaps the clearest case is, the standards adopted in the Clean Air 
Act of 1970. In the case of the cleao air standards, performance limits for auto- 
motive engines were set on the basis of slight, probably insufficient technical 
research. Yet the point is not that, technical analysis was dqne badly by the 
Congress, but rather that the existence of definite,' and definitive, standards 
serves'as.a barrier of enormous political significance to both auto makers and en- 
vironmentalists on preserving these standards. Conversely, environmentalists often 
have an opportunity .to invest an environmental conflict with a kind of flexibility 
that is rare indeed. They can find this flexibility in seeking to reopen. a tech- 
nical discussion about the appropriate numerical standard- to be set. By and larger 
this opportunity is forgone in the heat of advocacy, 

A third failure of discourse that Socolow identifies is that the ecological 
ideas that are used in decision making are often e^itremely primitive. Indeed, a 
'major thrust of the environmental movement o^ver the last several years has been to 
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encourage the hiring of profes'sionally .Iferained ecological biplogtsts in the staffs 
of agencies, both* public and private, charged with environment-faltering responsib- 
'ilities. To some extent, ^then, the problem of ecological primitivity is being 
overcome.- But there is a political side to this as well, Environmentalists— as 
distinguished from ecologists— are very often in the business of opposing aj)r0-:"^ 
ject backed by powerful interests. Yet the environmentalj^ts have few resources: 
■generally, they have very. little money; .they have weak organizations. Frequently, 
the only thing environmentalists can do is to use scientific facts— couched in 
ecological .language*— in a way that tends to cast a pall of uncertainty over the 
project, and that provide a rhetorical opening for the raising of all kinds of 
concerns, both ecological £r.d social. This is a very important and very useful 
tactic - Socolow's point, and it is one with which f<iW would disagree, -is that 
this tactic has its limits; I not6 here only that it also has its uses. ^ 

As in the case of a (deliberately) oversimplified ecology, Socolow's fourth 
faTlure of discourse .points towards a political response to unequally distributed, 
powers and resources. As he and others have noted, proponents and opponents of a ^ 
given project will often have in mind very different images of *the future*. These 
different images lead, in turn, to different operational expectations abo'j^ the 
consequences of proceeding with- the project. When this is true, the addition of - 
ostensibly value-neutral facts can often destablize a consensus,' or worsen a dis- 
agreement. Yet, it remains" extremely difficult to articulate the differences in 
the futures envisioned.,, por in a dispute, knowledge is power. To talk articul- 
ately about the future one foresees is to talk as well about what one truly wants. 
Certainly many a bruised proponent of proj.ects over the past few .years must have 
" wished that he knew wliat his opponents ^"really" wanted. That begins to suggest 
the power inherent in denying or at least obscuring one's-, true intent. ' 

In sum, the idea of a failure of discourse is one which helps to organize a 
great deal of our intuitive understanding and experience of environmental dis- 
pUtes. Nonetheless, I thiQk' it important to J<:eep in mind that the word "fail ure"" 
here sometimes points too to successes, cases in which environmentalists have' 
converted obstruction into political power in the making of. decisions. One has 
the feeling, however, that the. virtues of obstruction wiTl not~last forever for - 
the environmental movement. It is an interesting, and unanswered, question when 
obstruction will have lost its Efficacy. \ * ^ ' 

Let me t^rn now to the segond approach to the question of values, the concern 
for the rediscovery of religious values that may^be inherent" in environmental de- 
cision making. Iri* his critique of Krieger^s argument in favor of plastic trees, ^ 
Laurence Tribe cites a passage from the philosopher David Hume's Treatise on Human 
Nature.' It bears repeating here, and if you listen to it closely it sounds rather 
peculiar. David Hume said in the eighteenth century, "Reason is and ought only to 
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be. the slave of the passions," What Hume mec^nt was. that our preferences, our val- 
ues, are in an important sense beyond the powers of our reason to determine. In 
turn, our reasoning powers should be subservient to the essentially irrational 
values that* we possess. .Yet it is not clear vany longer that we -can regard our. in- 
dividual .preferences as simply- the givens of our political system. It is no longer 
qlear, ir. other words, that governments, and agencies, are. only the passive- react- 
ants to public opinion. This is true partly, because publ ic opinion--the nassions 
to which government ought to be the slave— has become a rather elusive matter, 
especially on enviromental. affairs. But it is also that^the future has become- 
increasingly important to matters of current publicl policy making. The difficulty 
is simply this; where are the values of the future to come from? And how can we 
fifid them in tgday^s world? ^The difficulty that'Tribe raises for us is that our 
whole conception of rationality has been shaped-by David Hume and the kinds of 
thought that he pioneered. Hence, if we are to try to find a way for reason to 
be the slave of the passions, we are faced with some rather sizeable difficulties 
at the conceptual level. That is, we are faced with difficulties -in not knowing 
how to think about some of these issues. Is it, for examples clear that more 
thinking can tell us something about future values? More troubling, if we could 
know something about future .values,. What kind of knowledge would that be? Obvious- 
ly, philosophy has some rather -practical and imhiediate consequences, here at least. 
Despite his philosophical interests, however, Tribe is in jthe end an attorney. 
He points the way but of this tangle of future values and present decisions through 
an interesting, if Somewhat flawed route. Tribe argues that the environmental 
ovemen.t represents far more than the emergence of a new interest group, .concerned 
about the preservatidli- of hiking trails and other upper-middle-class amenities, 
Ratner, he sees in the environmental movement the development of a different at- 
titud\toward nature. It is an attitude which he ca'ds ethical: "Even the seem-' 
ingly irt<iocuous act of supplementing the inadequacies of nature with human arti- 
facts—erecting plastic trees. . .--may transgress the ' imperatives of an emerging 
environnfent^ ethic. Plastic trees implicitly reduce the entiti.es they portray 
to terms of serv i cabi 1 ity, utility arid adornment. And such caricatures in turn 
reinforpe th^ belief that the depicted objects exist not for themselves but- only 
to serve superior needs." The environmental ethie, then, i's one which asserts the 
independent ethical validity of the natural world for itself. 

Tribe's is\the position of the committed ecologist, . Man is part of nature, 
nature is not n^erely part of the man's ambitions and uses of resources. The flaw 
I find in such a position is not one of principle, but rather one of'practice.. 
For decisions remain, irrevocably, in hum^n hands, and they are inescapably the. ex- 
pression- of human values. It is for this reason that, a substantive--rather than 
6t'hical--aspect of the environmental cause ipay turr^out to be far more influential 



6n the course of decision niakinc], and the values manifested in those decisions, 
than the ecologist-ethic wh1th Tribe argues .for, In the end, the environmental ^ 
value that counts is an end to g>:pwth, \^ 

It Is by now'well* known that the great magic of growth^j's the "trickle down" 
effect. As the economy grpws, more of the growth' can be given to those at the 
^ bottom of the economic ladder than to tht^se who are at the top, -In periods of no 
overall growth, the enriching of the poor can only come from the impoverishing of 
the rich. The. magnitude 'of the effect here has been estflnated by Robert Miiilbroner 
in his new biook An Inqui ry Into the Human Prospect ,' HeilbroneAbstimates that 
short-term no growth, in combination with a program of redistributive social jus- 
tice, would lead, to depVivationS of people in the middle classes of our present 
society. He argues that in order to achieve^ minimal social justice, those making 
over\$15,000 a'ybar would have to be^, deprived by something on the order of 40 to 
50^oil^heir incomes. I should guess that nearly all environmen talis ts fall into 
th^s socio-economic class. I trust that you will make your own calculations about 
the. kind "of deprivation that a 40 to 50% cut-in income would amount to, To be 
sure^, this kind of redi§trilution is the sort that would lead to far more equit- 
■ able, though still extremely small shares for mo^t of the peopTe in the Third 
World: Such redistribution, it seems to nie, is far from likely given our present 
'pt)l iticaT climate. . . , 

Yet I believe there i$ no gainsaying Heilbroner's long term predictions that 
- hectic growth, particularly the economic growthtof the twentieth century,' simply 
cISnnot.be the^-permanent future of ^the world. It cannot even be the .future of 
"^America. The recognition of that faft, in its everyday manifestations, -is what 
we call the environmental movement. ^« 

- 'What kind of "society, then, is envisaged by following through with these'en- 
^ vironmental values? Heilbron^r uses ^the word /'stoic" to describe the world that 
he sees comin^t^in »the distant future., It is a.sobering word, What we should find 
troubling about stoicism, of course, is not that stoicism >s, at the individual 
% level, a yalue not worth sharing. Far from it.^jJ^Thef difficulty lies in envision- ^ 
ing the development of a collective sense of stoicism. ^How, if at v^ll, can we 
move to a social and a cultural appreciation of the ejiviroiitnent in which we live? 
Here, Tribe's environftiental ethic seems more and more apt as we realize the limits 
of our own ability to grow. Yet the key question is the social one: can we, as . 
a nation, as ao world, come to hold this kind of ethic?^ If we can, I believe the 
incorporation of environmental values into decision making will be a rather triv- 
ial .issue. It will happen as a matter of course. If this collective stoicism is' 
not possible to- achieve, however, the historic commitment to progress, and the 
perhaps too easy confidence in human adaptibility, may leave us* with a society 
which is not stoic, but only mean, only unjust in its meanness. 
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Thus, the issue of environmental values and their place in decision making is 
linked with surprising ininediacy to the political problems of fashioning a habit- 
able, .perhaps even just future* It is a connection that I think lies at the heart 
of what needs to be taught in environmental education* 
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Session 19 

"X • - • 

DISCUSSION ' 



■ Question : Would it be possible to tie tax incentives to some of the goals 
that conniunities^b4ve, perhaps in a much more positive way? You spoke of not hav- 
ing much that could be done except zoning. Tax incentives, tax credits for cer- 
tain kinds of things, tax penalties for other kinds of things, ways to get land 
that was misused into some other form of use which we want— have you considered 
them? Or are there reasons why ^you can't do that? 

Pease: Tm interested in that topic. It's a, complex topic and one that we 
didn't, have a chance to get into much in this particular project. There are some 
people investigating that, and perhaps thef:i^largest project is a $2,000,000 a year 
project at UCLA entitled "Windfalls and Wipeouts";"" They started the project last 
September, and they have a progress report they put out in April. Then they have 
an annotated biblio^graphy which^came out in July. This is one of the main things 
they're looking atj as well as, some other techniques, like transferrable develop- 
ment rights. There are a variety of techniques available. But right now they all 
seem to be just in the incipient stage, and it'^ difficult to pick out five tax 
incentive programs, and shape them up in a form that an .unsophisticated county can 
use without stirr/ng up all kinds of problems, It's hard enough just conveying 
the idea, of perfpnnance standards, something a little different. 

But I agree 'tha-t there are a lot of things that can be done. Some of the 
things the UCLA study is looking at include traditional assessments— should a new 
development f?e required to pay its own freight for any kind of^^ublic faciliti^es 
^•hat are provided? We used to Use that technique pretty commonly^^ck in the 30' 
and 40's,''but we've gotten away from it more and more recently. Now we^requi re 
bonds of a developer to agree that he»s going to dedicate, a road and put ^Bi^ain^ 
facilities in his development, and, so^forth. i 

But the idea of a special assessment, periaps a tax attached to the number of 
bedrooms in the devel^opfnent, would get at wha| is probably the most^^xpensive 
problem associated with development, and that jis the support of publicNschools.. 
That sort of thing has been done before. You could treat residential dWlop- 
ments like a businesf, and have some variation of-.a business ta'x, some foWla 
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for applyiruj thin to various kinds of development. That would reflect your com- 
munity goals. Now if those goals were low income housing, or if they included 

clustered housing instead of scattered, single family housing, some kind of tax 

♦ 

could tie those in. That project is investigating those kinds of questions. 
There are a couple of researchers on the extension staff in economics *who are also 
looking at the relationship of taxes and land use policies* ^So I think it will be 
something that we can turn to in a couple more years, and then have some concrete 
tax incentive proposals that we can implement at the local level. - 

6 ■ \ 

■ Quest ion; I'd like to go back to the point about passion^ versus facts. It 
"strikes me that decision making normally is a process more of passion and right- 
fully so. The proce^ Jim talked about, for example, is founded on something 
called ecological values which are really more ecological principles. I've al- 
ways been confused about how those principles .work to determine values, because as 
I have observed the decision-making process, there is- no set of consistent values 
that are equally weighted across the board. The decision is always a situation in 
which there are tradeoffs among all kinds of conflicting values which people have 
to weight. The strongest environmentalist might weight environmental values or 
principles very low when some personal interest like his job, or losing his house, 
on his family's health is at stake as a tradeoff against preserving sofne stream in 
its natural condition. How can we relate these values or these passions to the 
kinds of principles that a technical specialist wants to use to decide the "right" 
use of resources? Basically, he's setting' standards for resource use, which are ^ 
based on some principles. Now, if I don't like those, -am I wrong? Or am I mad at 
environmentalists? Or what? 

Lee: My first response is to say that decisions are normally made within con- 
texts and in particular situations that don^t repeat themselves very well'. And if 
there is a way to sort out environmentalists in a situation, it is that consist- 
ently they will take the point of view that environmental values, or the sorts of 
things that- Jim was talking about before, ecological processes and harmony and • 
that sort of thing, come near the top of their lists. 

Indeed, one of the biggest problems, in environmental decision making, or de- 
cision making that affects the environment, is for an environmentalist to try to 
steer a path through the rather narrow ground of, on the one hand, having some 
sort of private concern that gives him a place from which to stand and say, "No, 
you shouldn't do that iJecause"! care about this part of it and it/will affect me 
adversely", and, on the other hand, the very diffuse nature of a^lot of environ- 
mental concerns. There are people that have great passions about parts of nature 
that they wjll never see personally, that they will never experience--as when you 
lobby to have^a great tract of land declared a wilderness. Wfiat you've done is 
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point to an important set of confusions within our culture. We don't know very . 
much about where to draw the line between a principle and a valu^' and a standard 

and so on. . 

So, part of niy response is that making that clear is not our task, certainly , 
not this afternoon, but al^o that it may l^e misleading to think that clarity will 
help in that direction. Things are very 'qnclear , and what one needs is a kind- of 
personal strength, hopefully augmented by '^organizational strength and augmented 
by the kinds of rules that Jim Pease is designing or that Bill Van Dyke uses, like 
publ'ic disclosure laws. I don't know that there's any general principle that 
/would help us to clarify 1t, or that even if it were clarified that would help us 
/ to act. . ' . . , 

Question : I think it's- a little more important to clarify it than you say, ^ 
- because what happens in not clari,fying the difference between passion and princi- 
ple is that planners insert themselves and their passionate values into a process 
of planning which is basically technical. In that process' they often make many 
social desirability, "i.e. passion-type, decisions by applying thefr own personal 
va'lues in the day-to-day process of planning, thereby foreclosing all kinds of 
options on the one hand and basically just skewing the process in a certain direc- 
'tion. This is what the Corps of Engineers is always accused of, exerting certain 
organizational and personal values,^ engineering values. 

i . I as a forester was trained to accept wi thout 'question certain principles 
which became my personal values. It's good to do something because that's what 
Foresters do, so it must be good. And so one of the problems that we have in any. 
kind of public Works, planning ci^ew, for 'example, is that planners don't differen- 
tiate between the application of their own values,- their personal values, their 
passion values and the application of their principles. They mush them all 
together, so that doing. what Jim is doing is good, and it's the right thing, and 
it's the best thing for society. And when you' question him on this and say, "Look, 
lyou should 'be providing information for people to make deci^sions", he says, "Well, 
; I'm a people, too. I have values. My values aJ^e as good as anybody else's 
; values." I ^hink one of the biggest problems inV^-Anning is that planners don't 

clearly differentiate" themselves as individual people wi th passions from their 
- role as experts with principles to apply to a problem. I knc^ it's (difficult to 
separate those roles, but it's extremely important to be cognizant of t)^m,. and I 
don't think that planners are. ^ ^ . » 

Lee: I certainly would disagree with nothing that you just said. T think 
that ultimately there may' not be a way to make that, separation. But that doesn't 
mean that we forget about the problem. That means we have to pay more attention 
to it. , • 
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Question ; And one final point.* I don't know what you mean by environmental 
dedstons, because it seems to me that the decisions are, should we build this 

- street "if our lanes or six lanes? Should w^ tear down this hotel? There is really 
no such thing as an environmental decision— there are decisions with environment- 
al implications. , But tfiose decisions also have all kinds of other implications. 

"I get disturbed by^talk like that because it doesVt help people understand 
the system they're working in. The decisions aren't environmental decisions, and 
there are a lot of people with a lot of values that are just as important as yours 
. or mine who have a right to express their views. And if, they 're for development 
and you're not, why that doesn't make th^m bad or insidious people. When we use 
terms like "environmental decisions" it help$., maybe, to bring. environmentalists 
together, but I don't. think it helps getting public decisions made any better, 
because then we tend to think of decisions as our turf. 

\ 

Question : Who establishes what factors get considered in any- given situation, 
and then who .weights them in the quality point system? And whose weights are pre- 
dominant if tfiere is a conflict? How does that system work? 

Pease : Let me just back up for a minute and say that I agree, that one of 
the things that I 'm concerned about is that 'the plan is there in principle; And 
the 'Other problem is, who's a planner? Everybody's a planner. They come to' us 
from almost every discipline imaginable., The planners themselves 'have very little 
in common, so when we talk about principles for planning, there aren't very many 
that all planners subscribe to:. One of my interest^ in planning in the natural 
'resource area is to try to establish some set of principles^ some framework that 
is defervsible,* that's based on theory, or on ecological principl-es, or. on specific 
hazards that we can prove. It's .based on data and as much as possible, narrowed^ 
down, where we have to make that kind of value decision'; I don't think you can do 
..planning without making value judgments, strictly on the basis of data and princi- 
, pie. . ' '. ' ^ ' ' ' 

Now, in our situation, to answer your question, the citizen advisory commit- 
tees, who* are the spokesmen for the citizens la their areas, set the general goals. 
Those goals could hav*^ a development tone to them, be predominantly- concerned with 

- employment, jobs, raisin^Mand values through various kinds of developments,. Or 
^they can be very much concerned with presenving existing kinds of amenities in 
their area. But In any case, that has implications for what kind of planning 
policies come out. * 

So, first of all,'l:hey set the goals. The points that are assigned to various 
items in the quality point system re-flect those values that the citizens have 
** determined. * 
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Shorett: Who make^;' the list of. points in the quality point system? Who 
' — " If 
determines what actually goes on the list? ^ 

.Pease : That has to be done, 'at least in this situation, by the planning 
department. They're the ones who are supposed to be on top of what the issues 
and problems are in their county. If low i^ncome .housing, for example, is not an 
issue in CUtsop County, then that's reflected in the quality point -system. If 
it is a significant problem that's supported by data, for example, we know that 
50 percent of the people have incomes that are less tha1n $6500. and ,a certain 
percentage of., the housing is substandard, then we know we need better, low in- 
come housing. Then there is data- to support a value point assigned to that in 
the quality 'point system. 

But there may be other things. When you get into environmental quality, you 
have to deal with preservation of wildlife habitats. That's a tough one. Is 
that a value judgment? Or can we go back and draw up an ecological principle 
that says, it's important to the health of the total system that we preserve six 
wetlands in a class of plains? And then we can describe 511 the functions that 
can occur in that wetland! Then somebody else can say. "There's plenty of other 
wetlands. Let's fill it in." ^ ' . . _ 

Question f But that's the rub. You're in the situation now where somebody " 
is going to make a decision about what t6 do with those wetlands, and some ab- 
stract set of goals, no matter who developed them or whether they were developed 
yesterday or today, can't be applied directly to the decision about those 2? 
acres of wetlands, because the tradeoffs on that are very specific' to thaf situa- 
tion. • 

There's an interesting parallel with a burning -policy on wild lands in the - 
Grand' Tetons. They just let natural fires burn. There are a lot of people in 
that area who don't like to look at the scars. They're putting a lot qf politi,^ ■ 
cal. passion pressure on Interior s'ecretary Morton to* change that policy, They 
don't care about 'the ecosystem, anB whether it's good fo^'it to burn or not. You 
can't even talk to them about it. because all they know is when they look out 
their window they see a big.'^lack scar where a ni^e. green forest used to be. 
That's the nature of the decision-making, process, and there isn't any way you'll 
ever convince them that they're better off with a nice, healthy ecosystem, even 
with a big, black scar. 

Pease : ,1 think it can be argued that there isn't any set of ecological prin- 
ciples in the abstract, apart from their value to man. 



451 ' 

415 



Question : That^s the point— it disturbs aie, because if you say there has to 
be a total of 100 points and you as the planner are deciding Which factors to con- 
•sider and thfen Which weights to put on those points, you're deciding whaf things • 
really are important. More important than what? And who are you or who am I a^ . 
a planner to decide that housing is the most important thing? . 

Pease : Let me just explain one. other thing. -'We have to get at this question 
of who's going to make- the value judgment. My perspective on this is that the 
people who are being planned for ought to make the value judgments as much as pos- 
sible, on the ba'sis of informed judgments. We make some effort to make* them aware 
of what the variousNs.Sues "are, and what the alternatives are, and then it's up to 
them to make the judgments on it. To me, that isn't having the planner do it, 
laying it on them. 

As much as possible, where there are facts and data that can slipport a given 
policy, that's laid out on the table and people can understand it. But there are. 
lots of , other areas" that are more fuzzy, where somebody has to makfe a value judg- 
menl;. J\\e way we went about it wa5, those .value judgments are made by the citizen 
advisory committees. », 

■* First they start With the general goals, which- at least get you pointed in the 
right direction as far as what they're thinking. And then that's focused dowa on 
a policy. Policy we could call criteria, if we wanted to. One of the things that 
I've been hollering a'bbut for quite a long time is that we need criteria that we 
can evaluate our decisions against, whether they're economic criteria or ecologi- 
cal criteria. Maybe the criteria Will change next week, but we need to set them • 
down right now, so that we can make decisions tomorrow and we know what we're 
•evaluating against. The policies that we're using in that project could in a 
sense be called criteria, they're specific. Now, if we're talking about preserva- 
tion of wetlands in the quality point system, that is based oa a polrcy that the 
county has adopted, protection of certain kinds of wetlands. We might call that 
a criterion. That's stated in policy. It's not something out of thin air. And; 
that policy is 'arrived^ at by going through the process of the citizen advisory^ 
conmittee, the policy (jdvisory committee of elected and collected officials, the** 
planning commission, and has to be adopted. 

In Oregon, once a policj^ is adopted in a plan, every decision has to be con- 
sistent with that policy. , /If later on you make a decision that's inconsistent 
with that policy, you can be hauled into. court and your decision thrown. out. 
That's what the law says. So these policies become the whole foun3ation for ordi- 
nances, zoning ordinances or any kind of land use decision that's made later on. 

Van. Dyke : I wanted to comment on something that Jim just said, because I 
think you're pai'nting the whple process of planning and the importance of policy 
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as a little more soh'dly fixed in Oregon than it. really is. There .is virtually 
no plan I have ever seen or know of that doesn't have some parts in it that might 
contradict other parts. Some value Judgments still have to be made after thati 
plan is set forth. 'So you can say that a decision has to be congruent with a 
policy plan adopted by a' county, but within each one of these plans there are 
,some contradictory values. The case I.'m.>closest to is Portland, because I sit 
on one of these citizen advisory committees to the downtown *pl an of Portland, and 
the fact is, it's just like the Bible. You can prove anything you want to with 
that policy plan. And it's happened time and- again. Before we had the plan, vir- 
tually every development that came up wSs approved, no matter what was said ;about 
the guideline' plan. Now we have a full staff of planners.that go through and'.an- 
'alyze it . in terms of -the downtown plan, and nhe city councij still goes ahead and 
approves virtually every development that- cones up. But we do have a plan. So 
thit;ik that you're placing a little too much -mportimce on that law because there 
are contradictions in almost every plan I've ever seen. 

Pease : That's true, but nevertheless the Supreme Court of Oregon has ruled 
that policies set forth in the plan have to be the basis for ordinances and quasi- 
official decisions that are made by planning cormiiss'ions or elected officials. 

And secondly, the state law says in a planning act that passed in 1973, Senate 
Bill 100, that the plan, the policies in the plan are the legal base for ordi- 
nances, and judicial decisions that are made ^n that. > 

Thirdly, I think that Portland isn't representative of Oregon in planning. 

' \ 

Shorett : Kai, I was disturbed as you talked about the problem of cognitive 
distance and the fact that people have d.iffering images of the future, and also 
the fact that you foresee different sets of elites going after one another. What 
do you see for any reasonable discussion of values? What are we in for? Are 
there any things' we might attempt to do? 

Lee: There are a number of things. We first should distinguish between the 
short term and the longer term. The longer term looks pretty uncertain, and one 
can see that.it looks pretty bad in the sense that there are these longer term 
resource restraints which will show up probably econjDmically rather than as abso- 
lute limits to development, but they will show up' in real forms. '\ 

In the short term I think it's important that the environmental movement, 
peopTrwho consider themselves environmentalists,* first realize the extent to 
which they have ir}- a very short order become a force to, be contended with in 
American politics and in the routines of decision^making. The success of organi- 
zations like OSPIRG and many other public interest organizaTions that have to do 
with the environment has led to a lot of progress and a lot of changes in 
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substantive ways. So vie are cilready talking to each other about environmental 
Values. . . 

There are a lot of other values which have not ^et shown Up very effectively; 
the welfare rights kind of stance is something that hasn't been tal^en seriously 
yet. And the conservation people who've been in the environmental movement since 
the beginning or since a, long time ago will-tell you that there were long periods 
of time when they were just totally ignored. So I think there is quite a bit of ^ 
hope in the s^hort term. 

There is also a place that has been surprisingly underemphasized here for 
universities that do research 'related to environmental matters, generally environ- 
mental science and technology, and also environmental policies, policies that 
have environmental implications (to accept that clarification which I think is a. 
useful one). It ' s- very important that universities make their ^findings much more 
visible than they are now, particularly to citizens who are, in search of, let me 
call it relatively less biased information.' I think it's unfair to call4.it un- 
biased. But, there is another point of view. Universities, particularly state 
universities that are. dependent upon the legislature for approval and funding and 
that' -sort of thing, have an affirmative responsibility to serve as a channel for 
the wishes of the~public, for articulating the kinds of things that various groups- 
of citizens feol . By various groups of citizens I would include lots of groups 
that are not very positively inclined toward environmental values, from agricul- 
turalists td industrialists to labor union interests in cities. And I think those 
responsibilities are all/there. But I think we can do a lot 'in the short term. 

Van Dyke : There's one comment I wanted to make_on what you just said. It 
seemed to me that in what you talked about, the most important thing would be the 
conflicting images of the future. The^fact is that we just don't know how to talk 
t about values at all. We just can't handle that. 

One of the things you stated was that the environmentalists have to look at 
how fast they have become a force td be reckoned with. ..But if you stop and 
think about the way environmentalists have become a force tq be reckoned with, 
they've done it by playing the sorts of games- I talked about, when I gave my 
speech, which is factual research. I don't believe that there's any such thing 
as completely objective research. Maybe more nr less unbiased. But "do you use 
facts, or are you for values? You don't q^rgue values per se . 

So I guess I didn't find, your answer an answer, for me. Dq you see any begin- 
ning of people being able to tal'k to each other about values, rather than if we 
put air pollution control on a plant', it will cut down heart atta^cks and we'll 
put a dollar figure on how much medical payment that will save each year, and com- 
pare that to the 'dol lars • that are used putting the air pollution controls on the 
stack. That's not really arguing an.^ values, that's arguing dollars and cents. 
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Lee : Well., that is a kind of value, let's not forget that, first of ^^11. 
That encodes a lot of values that are quite important to society. 

• The second thing is that I'd, like to dodge your question slightly in the sense 
that I think the real concern is over this future business, about how we. can en- 
vision futures for col lei:tiA/i ties that are larger than our own families. I think 
we-know how to think about, how to discuss what it is that we expect for our par- 
ents and our children and. ourselves in the future, to a large extent, we have 
very positive images about where we are individually going to go in the future, 
and we expect success for our children and success for ourselves and so on. But 
we hove very few ways of talking about success for whatever the relevant unit is^ 
Success for Spokane; or success for the state of Washington or Oregon. Success 
for .the United States. I'm not very sanguine at all that we can talk about those 
kinds of futures. < ' ' ' 

Qu estion : I wonder if you would comnient on how long you think it will take 
■ for tW environmentalists to have less impact on the political process. You com- 
mentecl on the very rap^d rise of environmentalists. What about the other side of 
that curve? 

■ Lee: i would say that you can probably measure it inversely proportional to 
the unemployment rate. ''That's one way. If that goes up another point then envi- 
ronmentalists will fall with an elasticity . • 

Comment : There are a lot of environmental values that are contradictory. 
We're finding that right now in Oregon/ We've got two candidates running for 
senator, both of whom call themselves environmentalists, both endorsed by many of 
the environmental organizations;- in fact, one of them is very good on population 
and wilderness and the other one is, very good on recycling and greenways , parks, , 
something like that. It's not simple. 

I think that interest in the environment has changed from essentially an inter- 
est_in wilderness preservation toward an Interest in air poll ution, .land use 
planning, all kinds of things. Perhaps the best thing we' jan do is keep adapting 
and adopting. I think, when we- talk about environmental versus other values, it 
comes down to the value of short term success or immediate success versus long 
range success; and I think that's. going to be the issue in the future rather than, 
say, specific air pollution policies. , ' 




Session 20 

LIVING ON A FINITE PLANET 

Walter Bogan, Jr, . . 

We've heard some specific and startling statements as to the dilemma ^/e're 
facing. I- am in the fortunate position of comiienting on living on a finite pla- 
net. That cou1d»be disposed of in two minutes, or it could take us all a life- 
time to address it with any reasonable degree of sensitivity. What I will do is 
comnent or^ what I think to be a real dilemma in addition to the environmental 
one, and that is the one of communications. We've seen some evidence of it today. 
I'll conment on statements. made by Congre^ssman Foley, for instance, with regard 
to funding for education. I happened to attend'a session a few minutes ago where 
people talked about the separation of fact and value." Td like just to call your 
attention to some things that are in the press, and suggest to those^of you not 
familiar with these authors and their ideas that you read them carefully., because 
I think they suggest a part of the dileimia. 

On October 16 there was a meeting in Philadelphia at the Frankl in , Institute, 
at which one of the speakers was Dr. Jay Forrester from HIT. Many of you are 
familiar with Dr. Forrester's work, both under his own name and in the popularly 
translated "Limits to Growth" studies. Dr; Forrester ^n ^that occasion' used as 
the title of his speech "The Limits of Growth Revisited." ^ ^ : 

According to the New York Times , Dr. Forrester said, "The^oals of society 
are changing. Physical pressures have crossed over to the sociaV realm, result- 
ing in such things as increased' drug addiction, crime, pollution, and war. We're 
at a point now where we must give up the idea thatgood is good in the ideal^ 
sense,' and realize that what is good now may be in the future." He is fur- . 
ther editorialized on by the person writing this article as having sai4 that we 
have to look forward to an ethics- of triage, explaining that this , term, .as used 
historically in wartime,- means that we give. aid only to those who have the best 
chance for survival. We ^velop a system in which we designate others as having 
little or no chance of survival. Consequently we don't address their needs at 
all. In response to that, there was an interesting observation and comment by a, 
graduate student at Cornell, Cheryl Fox, who said, ^'My generation has a legacy 
of hope. For that reason I don't go along with the do'omsday approach.' For me, 
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the beginning of wisdom is not in science and technology but in the value of 
human life." ^ 

Much of what we're dealing with in the environmental dilennia, whether it's 
in terms of our own dcinestlc experience or internationally, is a failure of 
communication, a failure of comnion image, a coninon" base from which we project" 
-idealized alternative futures. In the past three or four years w.e've seen a 
number of instances in which this has befen brought to the attention or'the pub- 
lic, through things like the U.N. conference in Stockholm in 1972, more recently 
the p^opulation conference-in Bucharest. However, to coirment on the suggestions 
0/ Congressman Foley at this point, he said that we're talking to a limited 
number-of people. That is, there are different perceptions held by different 
communities. There's the one community that argues that we have to have limits 
to growth both in population and^in terms of economic growth. There is another, 
much larger, somevyhat less vocal community that doesn't believe that any of 
these things are r\2al , and they have faith in some-.other answers. 

The reasons for suggesting that dilemma are very simple. That is to 
ask what mechanism do we have for attempting to establish a dialogue between 
those very divergent groups and what processes we have, at least in this country, 
for dealing with the "fact", that is the scientific fact, ttiat rational percep- 
tion of reality versus the values that people espouse. How do" we put them to- 
gether? I think we have, in addition to that doomsday perspective, some rational 
reason to have hope. I'm convinced that if we utilize some of the mechanisms " 
that exist at the moment, we can move from that ver^ polar^ized discussion to one 
in which we can talk about negotiating and arbitrating the kind of future that 
will consider a range of values. 

There are ,two specific pieces of legislation that provide vehicles for ad- 
dressing the fact J value dichotomy. One is the National Environmental Policy 
Act. The mOstv ijpportant feature of that act, at least for our purposes as I 
view them, is that it requires public participation in the planning process, 
which is to say that a small group of planners or people with one set of values 
or one particular point of view, should in fact not make decisions affecting large 
numbers of people without an opportunity for some appreciation, a dialogue' about 
what they view as the future they want to strive for. Additionally, we have in 
the passage of the Technology Assessment Act another. possible'yehicle, a device 
. for planning. We have another means of projecting the future, and again the 
explicitly stated requirement that there shall be public, participation. 

Further, many. states are ^rlow in an intensive process of planning, primarily 
around the land use issue. I would c§ll your attention to the observations that 
Congressman Foley made about national land use pl'anhing,. and why, in fact, is 
there no law? Why, in .fact, there's. little likelihood that there will be one at' 
least in the short term? That is that we don't have consensus » We have a number • 
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of people who have values that they ho.ld very dear, and theiir sense, of their 1 
values is that they are reality-based. They are based on science, and what we 
want to do is to persuade larger numbers of people to. this position. 

The. fact is, we have done an extremely effective job as evidenced, by the 
extent to which this issue is one in which there's continual confrontation and 
polarization/ As many citizen]' groups, particularly environmental groups\ attempt 
"to communicate to widerand wider sectors of the population what their percep- 
■ tion of the problem is, what their purported solution is, and. attempt to elicit 
the values that other sectors of the population place on these or conflicting 
things, we have a possible means of working ourselves out of the dilemma. I 
think the experience' of interpreting NF,PAVis very instructive. We have a process" 
by which we can arrive at consensus. We don't have to'rraintain a dichotomy of 
scientific facts versus values and create the impression in the minds of other 
people that their ""values are not considered- important that's when the dial- 
ogue breaks down. 

i^e can and should create mechanisms by v<hich tKe developer is involvecl, the • 
environmentalist is involved, and as broad a spectrum of the gitizenry as poss-^ 
ible,. because the ultimate decision on all ^he issues that are of fundamental 
concern are not decisions on scientific or technical issues. They're not ones 
that scientists are going to be abla to provide answers for, and even if they 
could, the citizenry would not be prepared to accept those answers as credible. 

It was commented on earlier that credibility is a political quantity^ We 
need to appreciate the extent to which it's not always sufficient to be right, 
that one must also be persuasive. The most effective mechanism for persuading 
*. is to develop strategies by which your position is put forward. There's ample 
opportunity for argument. At the same time, there is the opportunity for ^gu- • 
ment, dialogue, expansion from people who have an entirely Afferent point of 
view. And it should not be viewed in terms of absolute persuasion on the one 
band, but there should be open-mindedness and ah attempt to understand that 
other person^ s point of view.' Out Of that kind of dialogue we can a/rive at* 
'^consensus" and we can go- forward.' That' s a very idealistic prescription; and 
it's very difficult. But it's the only one that I can see that addresses the 
variety of interests and needs,, how we deal with competing interests. In*my 
•jodgment. We're going to have to put a lot more emphasis *on dialogue and attempts 
to resolve problems in a more constructive adversary situation than we've had. 
The' courts provide one model, with' the notion of rules of evidence. 

One of the things that I was especially interested, in in an earlier session 
was the observation that environmentalists came 'into political prominence with . 
great speed. That is, the environmentalists vvere abl^to affect public policy . 
as a force in the society in. a matter ^of a few years. Thex^came' from nowhere^ 
to the ability to pass legislation. "I asked, how long will it be before environ- 
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mental ists an* no lnn(ji»r a force in .society, and are sloughed off as. just another 
fad? The t^eneral tenor of 'society, ifoth in terms of people's perception of their 
interests and the current economic situation, is ^oing^to force us to conscien- 
tiously and consistently explore strategies for solving differences, unders^nd- 
ing differences and negotiating relief. There will be no either/or. We've had 
fairly high carbon monoxide levels in Spokane for the last few days, but 1 don't 
think anyone would have been it* tenable position had he suggested that Expor 
be closed down, that automobile traffic be curtailed, because there would not 
have been a very responsive audience. 

T(iese are the kinds of issues that we're going to have to work out strategies 
for dealing with, rather than one side saying, "We're going to discharge any- 
thing we want to without any attempt to understand what the implication? are," 
'while the other side says, "We're going -to close that down because we don't like 
it." There i§ a great difference in people's perceptions of what constitutes an 
aesthetically desirable eiperjence. It can be said categorically that the envir- 
onniental movement (though I, happen to ideptify with the issues undertaken; repre-,. 
sents a very small sector of, society, and is termed elitist'by a number of peo- 
ple. It would be interesting to look at the number of citizens' participating in 
conferences like this one who are not employed Mn some way in environmental 
dCtivity.^To what extent are we communicating effectively with the people who 
wtll be most affected by pol'ution control activities, for example, people who 
will be unemployed 1f a given 'plant clipses down? What kind of relief will there 
^ be and what kind of dialogue are^ they going tp be able to engage 'in? This" is not 
a negative view. It is the only viable view, because even if environmentalists 
are right, if all^.heir assertions, are absolutely correct, they will still not 
be persuasive until a larger' nuiTiber of people are Convinced. So the challenge is 
to go to ^.hose sectors of the community th^,t don ' t now understand, appreciate 
or identify their interests as being consistent with the interests of this move- 
ment and establish ,a dialog&e, whether ij's in the union hall or the board room 
or in many, many parts of^ communities that some of us might not be particularly 
familiar with. It's only with that broad base of support. that we' re going to 
arrive? at a Ju'it decision in which all interests are taken into account. 

Another thing heard today was the question of what constitutes an environ- 
mental decision. It was suggested that environmentalists operating on ^eir , 
value structure define certain decisions as environmental. The observation Was 
made that those decisions are indeed environmental to a degree. But in the main, 
they're human decisions to go forward with achieving human goals and purposes, 
A subset of that decision will impact on the environment. The extent to which we 
can sensitize people to concern for the ^impact that decision will have on 
cthe environiffent is the extent to which we will allow them to participate in 
achieving those things we want to achieve — that is, this larger human decision,. 
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this Urtjer purpo^irs at the saiiie tin^e assuring that the environment is protected. 
We can't do either or these things without utilizing all of the vehicles avail- 
able to us. • ^" « 

WeVe particularly fortunate. I don't claim to know the legislation and the 
legal structure 1n countries around the world; but I don't know of any other 
country in which there is the direct legal requirement for cftizen participation, 
the invitation for citizen involvement ih policy formulation. What's significant ^ 
is that" as we talk about environment, we're really talking about policy^ 
formulation. All of the kinds of things we're concerned about have to be brought, 
into some reasonable conceptual consideration with regard to the overall pur- 
pose, whether we're talking about transportation or energy or housing, any of 

^^these Issues. So without belaboring it, I think it's appropriate to say that 
while we think there's^ a serious problem, there are not nearly enough people 
who have that persuasion. People think there are 'serious problems of various 
kinds. Not enough people think the environmental problem is as serious as en- 
vironmentalists would like them to think. One of the observations that they . 

' wouldmake is, ."Well, that's a serious problem, but I've got many other serioys 
problems that are not being attended to and I'm going to invest rny energy in 

those." . ' A 

The challenge to environmentalists is to demonstrate the eXtent\to which 
that thing which they think is. serious is indeed serious. Hoi-zever, the enyiron- 
ment is indeed serious, and it'Stnot unrelated to the other serious problems. 
And the extent to which we can^build an "ecological" sense that goes beyond the 
basic biological ecological and think of social ecological i^ the extent to 
which we will grapple with some of these problems. Util ization' of the existifig 
mechanisms to the fullest is Our first step and out of that citizen participation 
there is the likelihood that if more are needed, they will begenerated, because 
there will be the consensus base which is the guiding principle for our decision- 
making process in the first place* 

Now, just to comment very quickly on how that relates to the issue I'm 
primarily concerned about, and that is environmental education. I think w'hat 
•I've. been suggesting i^ fundamental. That is, there are points of view, there 
an* issues, there are ways in which one goes about getting answers to certain y 
kinds of problems. L think we want to structure experiences for the adult public 
that -will provide them with access to' a variety of points of view,; and allow 
them to look at what in their judgment is their primary interest aad the- public 
interest. ^ ' , ^ 

^ I think there are two items, at issue. The concerns that we have about the 
environment in terms of the confrontation that exists fn the society, the poss1- 
_bility for serious backlash, th& relaxation of certain standards, laws, codes, 
or their deferral, is more likely to be reasonably addressed over the course of . 
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a few years by brincpnf) about- a different kind of dialogue with people who are 
in the adtiU. working, voting age* The strategies that we wc^uld employ to better 
prepare future citizen^ are quite different, because the responsibilities and 
the requirements of formal education are quite different, I'd like to discuss 
those, but- they should be discussed in a different context because these two 
issues, while not wholly separate,' are quite different, I said at the outset 
that the topic was such that it could have been disposed of in 30 seconds or 
in two hours, or we could stay here for the re^t of our lives. We are back and 
forth. again with the values discussion, which we don't now have a discipline 
for dealing with except the public one which I think is quite effective. My 
concern is that we learn how to use it more effectively* 
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